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[ The worlds best guide book | 
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to the enjoyment of music 


Entertaining 
Instructive 
Convenient 


Are you familiar with 
of Rigoletto? Of Faus 


know the n: 


of Denmark 


Do you know which Kipling ballads have 
been set to 

Did you know that Chopin was pronounced 
a genius at eight years of age? 


Information on all these subjects is to be found 
within the 510 pages tor Record catalog. It 
presents in alphabetical order, cross indexed, the thou- 
sands of Victor Records which comprise the greatest 
library of music in all the world. But besid t it 


abounds with interesting musical knowledge which 
adds greatly to your enjoyment of all music. It is a 
book every music-lover will want, and there is a copy | 
for you at your Victor dealer’s. Or write to us and we 
will gladly mail a copy to you. 


Victor Talking Machine Company, Camden.N.J. 
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“THE WOOD THAT ALL ITS USERS PRIZE 
THE WISE INVESTOR SAFELY BUYS.” 


A WORD 


as to the 


Reasons and Purposes 


behind the 


Cypress Pocket Library 


Everybody likes to build, but nobody likes “repair jobs.”” 


Repair jobs inevitably represent an additional investment without 
any addition to value, 


‘That point is worth digesting. 
‘When you build, whatever you build, you like to build "for keeps.”” 


n building the 


Some people change their minds about styles, 
same as in wearables; our tastes develop and result in changes in o 
wants; but nobody changes his or her mind as to wishing to get the 
greatest possible endurance, or wear, out of the things they buy, and 
especially is this true of building investments. 


‘Yet, singularly enough, so many people know so little about woods 
and their relative values and special utilities; wo many people think 
that “lumber is lumber® and never attempt to specify the KIND of 
wood they wish used; so many people believe that repair bills are 
“necessary evils," that we believe we shall be able to render a real 
public service by continuing the publication of THE CYPRESS 
POCKET LIBRARY, convenient in size, authoritative in character, 
of probable value as a technical guide, and careful and scrupulous in 
its every statement of inference. 


We have not, arid do not, by any means, recommend the use of 
Cypress without discrimination; Cypress is not the best wood for every 
use; but where it IS appropriate it is so emphatically (and demon 
strably) the one best wood that the many should know about it instead 
of the comparatively few who formerly profited by their special knowl 
edge. 


Waite ror Vouume I, with full text of U.S. Government Report 
‘on Cypress, and containing complete list of all the 43 volumes in the 
library. Then write us for the volumes that will best serve you. 


It may be of interest that many of the volumes of The Cypress 
Pocket Library have become established as standard works of reference 
—text books—in a number of eminent educational institutions and 
Government Departments. This is a gratifying tribute to the broad 
and helpful spirit in which these booklets have been produced, and 
more than justifies the theories behind the original pioneer idea of such a 
Library for Lumber USERS. 


Let our" ALL-ROUND HELPS DEPARTMENT" kelp YOU. 
sources are ak your service with Reliable Counsel 
CYPRESS MANUFACTURERS ASSOCIATION 


1249 Peptide Building, New Oreens, Losisions, 
or 1299 Heard Sesion Bask Bubding, Vackoowrte: Florida 


NSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER'S 
INSIST ON THADESUNSNTT IF: LEY US RNOW IMMEDIATELY 


Our entire re- 
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copies of PoruLax SciENce 
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insure getting your maga- 
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Take Your Choice of 
These Big Paying Jobs 


HOUSANDS of men like you sre wanted to fill these bis paying job in the 
Ts Thousands of piace are open, tom ate ag gure 

PF cary topet one of these good Jobe an to prope youret ta bold It You doe 
Sonne books wil cach You everyting [eine kt “iinet rae ness 
{nd experts in the business wrote them in simple language Understand, 


hitomi 
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— FREE Examination Coupon -~— = 
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‘The employer to-day knows the value of technical 
knowledge. “He surrounds himself with experts—not 
merely good mechanics but technically trained practi 
then Ube cpy aad willing on pay ther peice, he wants expert 
advice and service, Get the facts about the Chicago “Tech” Course in 
Draftsmanship (or any of the other big paying professions listed on the 
coupon). You can master all these courses quickly by spare time study 
at home, Draftsmen ear bigger salaries than fore, because 
trained men are scarce. Hundreds of big paying jobs waiting and not 
enough experts to go around, 


Constant Demand for Trained Draftsmen 


Proficient men are needed bauly in the drafting departoents of big, manufactorers, 
sachet raltuds ect! pant, ete "Mian experts carn $00 1 6150 weekly 

your bg chance. Sex how wl qualied yet are blgr you spend one pe 
Send for the Pree Test Lesson dese ov “Alao learn how and’ why Chicago 
SETA" course Will make You the wan chosen from emong manye Cl vod tall the 
coupon 


Experts Teach You Their Practical Methods 


Tech’” method trains you under experts who equip you for important 
shortest practicabie time. You learn exactly the methods which 0 
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E as Was $100 Before the War 
d —_> Now Only $64 


N Ie these days when the cost of mans 
7 — things i higher than before the 
| : . = itis a distinct contribution to bus 
/ , > economy to offer through more 


Selling: methods such a great an 
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THE OLIVER ‘NINE 
Was $100—Now $64 


mor ether bu { This $2,000,000 concern guarantees 
=H | that this $64 Oliver is the identical 


| machine formerly priced at $100 


INFORMATION COUPON 


‘THE OLIVER TYPEWRITER COMPANY 
01 Oliver Typewriter Bldg., Chicago, Il 
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BE A CERTIFICATED 
ELECTRICIAN 


1 WILL TRAIN YOU AT HOME 
Prepare NOW, and be ready in a few months to earn your 


$65 to $175 A WEEK 


‘The country needs thousands of trained, Certified Electricians to fill 
good positions—and at big pay. It's all a matter of knowing how, and I will 
teach you by my up-to-date, modern instruction. You can learn at home, 
without interfering with your regular work, by my highly successful method of 
Home Instruction in Practical Electricity. 


A Real Position Like This—for YOU 


Send for this Book— 

My book, “HOW TO BECOME AN EXPERT ELECTRICIAN,” 
hhas started thousands of young men on the way to splendid success. A new 
edition of this book has just been printed. I want every young man interested 
in Electricity to have « copy, and will send you one, ABSOLUTELY FREE 
AND PREPAID. Write me to-day. 


How I Train My Students 

As Chief Engineer of the Chicago Engineering Works I know exactly the 
kind of training a man needs to enable him to get and hold good positions, and 
to ear big pay. have trained hundreds of ‘men who are holding splendid 
electrical positions. Many are now succesful Electrical Contractors. 

ive each of my atudenta pervoal attention and a complete and thorough 

hi» SPLENDID THLECTRICAL OCTVIT FIUEE- and tnteh af the tating 
works ‘When my students greduats and receive tei certiGeat thy are ready for area poution. 
But sei more, stm iy equipped Hlectrical Shops 


for special traning. 
A Real Opportunity for YOU 


Wishing is never going ‘dreams come true. 


iy—to learn. 
ore; Dat there is me limit to 


It is the training that you need, and I can 
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Ate you ambit 


train you int a few months, 


ona Electrical Outfit Free 


‘To every student who anewers this ad, Tam giving a eplendid 1 Elric Ont of standard 
tise Hieetrical Tooke Tutraments, Materials eter abeolately thermore, 0 every 
Elvcrcal Student T gies trly valuable sarproc that I cannot Copain bere 


Free Employment Service 
1 an continually recsvingrequets fom tmployers to send them trained Eletical 


‘assist my sturlents to seeure good positions. T keep in touch with them 
years, helping and advising them in every poole way 


Write Now—Don't Delay 
Delay never got you anything. Action is what counts. Get started— 


1518 Sie be, get started now. Write me or send me this coupon right NOW. 
‘Gea 
se tome L. L. COOKE, Chief Engineer 
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Look Up—Don’t Look Down! 


I want every Young Man, mechanically inclined to fit himself now 
to earn from $150 to $400 2 month in the Auto and Tractor business, 
If you are ambitious read every word of this announcement, It 
may be the turning point of your life. 

u are ambitious you will go along with your head up. You 
on your breast. And when you lift your eyes and look 
y into the future, on the bright sky line you will see the Sweeney School. 

When you come to Kansas City, the first thing you see will be the Sweeney 
School. This picture shows the sky line of my Million Dellar Trade School 


SKY LINE OF MILLION DOLLAR SWEENEY TRADE SCHOOL. 


Send for this Big, FREE Catalog Today PICK YOUR JOB 


1 want you to 
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Covers 12 Acres 


‘The Sweeney School covers over 12 acres 
of floor space. The building is 19 stories 
high and every foot ts devoted to the teach 
Ing of the Automobile and Tractor tusine=: 
Tes filed from top to botiom with tens of 
thousands of dollars worth of ga¥ eneine 
fsuuipmient, and aviation engines for you to 


Srorton and there ure nores of expert tnatrutore 
Gobel pou esta "We even ost maaoee 
aulpped arm ur tackor ander ts 


‘Werke Over in dimerene typen of tractors 


When you come to the SWEENEY SCHOOL I want to talk to you, man to man, 


$100 A WEEK 


If you've got the stuff in you, if you will work, Tecan make a success of you. 


EJ. SWEENEY, President. 


There are hundreds of jobs open. 
Sweeney men are top notchers, in demand 
everywhere.” ‘Thousands of 
the boys tell theit actual exp 
Stopping into BIG. PAYING JOBS right 
away. The SWEENEY School is rec. 
‘ognized as among the leading technical 
Gnd trade achools. At the same time 
there is no schoo! in the world where 
have more oppor 
and enjoyment, 
‘thusiasm and spirit of the old univers 
like Harvard and Vale. 
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WELDING AND SOLDERING 


Gentlemen: 

We advertise in more than 
forty publications, and keep a 
‘full record of each one, Your 
publication has paid us better 
than any other magazine we use. 
Not only do first returns cost 
less, but we get a larger percent- 
age of second returns, A num- 
ber of our best regular custom- 
ers were introduced to us by 
Popular Science Monthly. 
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“$1,000 Saved!” 


“Last night T came home with great news! Our savings account had passed the $1,000 mark! 

“I remember reading one time that your first thousand saved is the most important money you 
will ever have, for in saving it you have laid a true foundation for success in life. And I remember 
how remote and impossible it seemed then to save such a sum of money. 

“T was making $15 a week and every penny of it was needed just to keep us going. Tt went on that 
way for several years—two or three sinall increases, but not enough to keep up with the rising cost of 
living. Then one day I woke up! T found I was not getting ahead simply because I had never learned 
to do anything in particular. As a result whenever an important promotion was to be made, 
T was passed by. 

'L made up my mind right then to invest an four after supper each night in my own fu:cse, 40 I wrote to Scranton 
and arranged for a course that would give me special training for our business. I can’t understand why I never 
realized before that this was the thing to do. Why, in a few months I had a whole new vision of my work! ‘The 
general manager was about the first to note the change, An opening came and he gave me my first real chance— 
With an increase, A little later another promotion came with enough money so that we could save $25 a month, 
‘Then another increase—I could put aside $50 each pay day. And so it went, 

“Today I am manager of my department—with two increases this year. We have a thousand dollars saved! And 

this is only the beginning. We are planning now for 2 home of our own. 
‘There will be new comforts for Rose, tittle enjoyments we have had to 
deny ourselves up to now. And there is a real future ahead with more 
‘money than I used to dare dream hat I could make. What wonderful 
hours they are—those hours after supper!” 

For @9 years the International Correspondence Schools have been 
helping men and women everywhere to win promotion, to earn more 
money, to have happy, prosperous homes, to know the joy of getting 
ahead in business and in life, 

More than two million have taken the up road with I. C. S. help. 
Over 130,000 are now turning their spare time to profit. Hundreds are 
starting every day. Isn’t it about time for yew to find out what the I. C. S, 
can do for you? 

‘You, too, can have the position you want in the work of your choice, 
you can have the kind of a salary that will make possible money 
the bank, a home of your own, the comforts and luxuries you would 

¢ your family to have. No matter what your age, your occupation of 
your means—you can do it! 

All we ask is the chance to prove it—without obligation on your part or 
penny of cost. ‘That's fair, isn't it? Then mark and mail this coupon. 


rina ey 


arene CanesPOwMENCE ‘SCHOOLS 
[BOX 7607-8, SCRANTON, P/ 


ieee 
Slpget peenast by expreme romeo into combine Bion. re 
aie, Sieger otek sae | Sa acta eee 
SGerats paces eee 
; —— a STS Eo aa 
MACH WE ner eae eon Baap | Me ttudeh tee Se es 
Bee 
Same ceeres | ee 
eee ee | Se 
ER EW | ee 
ae 


‘Singeny usa 


ee ee 


TT ESS 
Ea aor. Pee 


oo reseesreeiet as 


an See 


a CRATES aes GPSS Saas | Pee Sia ae 
ea Ere Ser Vee 
Be a oe ed Re nee Se 
Bric csmee EAE | RST eee eis ee ies mmr woe 


0, new, Ma BE, 


ear eate le eal Qe re Tei eee 


i“ 

i 

| 

i i i 
i 


ar seas ie See ae 
ER Ean tae rane Ls sae 
oS el Roc ad 
High bees, Bee Ys unt Tita [tases Tato 
Se, are. SARE 89 a aE Sears 20ts er elas 
SE eee | es ieee 
SAS ve aire a ey | cm ta ere eee Lees 
Reuters, oh tee eee Tae | Neen 7,6, Eowieny unmet 
: ie | Saeki ae 


eemen eee oe 


yecura and tt aha 


wate, | Serearassteg eh 
aoe | Sareea 


wl 
HE 


i 


eae eee Me gms 
Re ase erat eae Gomis eas 
ee ee 6a 


oT eet 


We, Sere rte 


SEE SET, 


January, 1921 


Here Is the Gift for Him 


It will Last all through the Year 


Popular Science Monthly, 225 West 39th St., New York 


Send one year’s subscription to 


Name... 


Addeess 


Who do you want to make 
happy? To whom would you 
like to give particular pleasure 
for a whole year? Neighbor, 
co-worker, brother, uncle, son?— 
Whoever it is, give him Porutar 
Science Monty for 1921. 

Think what fun he will have 
seeing all the new inventions, 
knowing about all the new mar- 


vels of science, reading the 
wonder stories of the world. 
Think of the things he can make 
at home from the instructions 
in the “How to Make” pages. 

He will read the great Edison 
article in which Thomas A. 
Edison will tell what are the 
world’s most needed inven- 
tions. No one should miss it. 


How to Save $1.00 


Send Poputar Science Montey 
to some friend for Christmas. 
It’s a delightful Christmas gift 
for only $3.00. 


Two 1-Year Subscriptions 
for only $5% 
or one subscription for $3% 


Better still, order two 1-year 
subscriptions at the special price 
of $5.00, and save one dollar. 
One of the two subscriptions 
may be your own, or both 
subscriptions may be gifts to 
friends, Subscriptions may be 
new or renewal. 


For three or more subscriptions 
the price is $2.50 each. This 
special offer is good until 
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Poputar Science MontHty we 
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ing the welcome gift you are 
making. 
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bill. The important thing is 
to send your order today. This 
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“Harris Is the 
Man for the 
Job” 


“He’s a fellow who is thinking ahead. I happen to 
know that he puts in a lot of spare time studying.” 


STAMMER 


it Walls “a 
Electricity 
at your fingers ends 


SS tem 


— 


Recently the executives of a large business got together to 
decide which employe should be promoted to a responsible 
job. 

Was it strange that the man picked for the place was one 
who was known to be using spare hours making himself a 
prepared man? The vote was unanimous! 

The unsuccessful employes were disappointed. They said 
they had “no luck"—“no pull.” 

But these executives did the natural and usual thing in pro- 
moting the man who looked ahead and got ready for a better 
job. They are always glad to learn that an employe is using 
spare hours to advantage. They know that such a man is 
getting ready for more responsibility. There are too few 
such men. 

Be a man of the Harris type. Let the earnest Y. M. C. A. 
Instructors guide you in the choice of a spare-hour course 
and help you, by painstaking instruction and personal atten- 
tion, to climb to bigger things—to be ready when the bosses 
meet and say “Who is the best man for this job?” 

‘The United Y. M. C. A. Schools, through day and evening classes and 
through correspondence courses, offer you the advantages that more 
than 100,000 students enjoyed last year. e spare-hour Y. M. C, A, 
courses are of the hig Sn order and are offered at low pri -all unneces- 

expense having been eliminated. ‘They represent the ideals of a great 
itution organized for service rather than dividends. 

If you are “thinking ahead,” fill out and mail the coupon below for 
information that can be made the big turning-point in your life, 


T"Deot. J. 347 Madlaon Ave. New York, 8, ¥- 
reas give fall information aboat the position or hometady course Ihave marked. 
Aste Meckanie 
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To build in miniature requires a thorough under- 
standing of the larger models, plus special skill in 
microscopic detail 


Tiny G-E Motors 
Are No Exception 


HE mention of a trolley car, 
hydroelectric plant, or any 
other prominent use of electricity, 
invariably brings the G-E trade- 
mark to mind. 
But every day this same company 
is producing thousands of tiny 
motors as well. The knowledge 
and research required to build 
one-twentieth horse-power motors 
for hand drills or jewelers’ lathes 
may be just as great as that re- 
quired for a huge boring mill 
motor or a unit to propel a battle- 
ship. The skill and care in man- 
ufacture is even more exacting, 
because of the miniature dimen- 


sions and the quantities produced. 


Manufacturers of small motor 
driven devices of the highest 
grade recognize these facts, and 
secure the advantages of long time 
motor service by building G-E. 
motors into their machines. 


Inherent quality may not be 
dent to the casual observer; in 
fact, the motor itself is often 
concealed; but the man who in- 
vestigates, recognizes the value of 
aquarter of a century's successful 
production and application of G-E 
motors to all types of electrically 
operated machines. 
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Telegraphing the Picture of an Escaping Criminal 


BLOOD- 
CURDLING 
shriek has 

been heard in the 

dead of the night, 
seemingly coming 
froma ramshackle 
hut long since 

doned. Then 
silence over all. 

‘The neighbors, 

either too sleepy 

or too seared to 
investigate, pres- 
ently fall back on 
their pillows, to 
be awakened 
again only by the 
light of day. 

But with the 
morning a group 


of men and women, after gossiping for 
a while over the occurrence, ap- 
proaches the hut with mingled curios- 

id. From the distance the 
idden by thickly grown 


ity and di 
entrance is 


Monsieur Bélin, who recently made a visit to the United 
‘States at the invitation of the New York World, to conduct 
‘experiments in the electric transmission of photographs 


Monsieur Bélin’s remarkable invention will also 
take its place in the professional and business world 


By A. J. Lorraine 


He Is the Inventor of the Telephotograph 


Monsieur Edouard Bélin, the inventor of the 
process and apparatus described in these pages, 
is also known to the scientific world as the man 
who designed and installed a system of radio 
signals sent out hourly to all the world from the 
Eiffel Tower. 

He is now working on the problem of television, 
and is optimistic that you may, within this gener- 
ation, be able to see (literally speaking) your friend 
over the wire, as you now converse with him by 
telephone. 


prowling about the 
is a man with an 
utation” who is listed and figured in 
the rogues’ gallery. A photograph of 
him is procured from the galley 
In forty-eight hours he ma} 


bushes that have 
had their way for 
many years, un- 
touched by’ the 
hand of man, As 
the search-party 
draws near, how- 
ever, they look 
with horror on the 
frightfully muti- 
ed body of a 
voman lying 
jeross the door- 
step. 

The police are 
called. It quick! 
develops that ei 
cumstantial 
dence poin 
strongly to,a man 
recently seen 

ighborhood. He 
‘established rep- 


photograph of “Slick. Jack 


‘The victim of a gem robbery in Pittsburgh identifying the rogues’ gallery 
fos the likeness of het discharged ‘butler 


where within a two thousand miles 
radius from the scene of the crime. 
Of what avail is a photograph of 
him in New York if he should seek 
hiding-place in Chicago? True, photo- 
graphs can be mailed, but immediate 
action is wanted, 

In this, as in so many emergencies, 
modern science has resources to cope 
with the situation, Edouard B 
the noted French physicist, has re 
cently come to this country to conduct 
experiments on the electric trans- 
mission of photographs. ‘This art, 
which even now has to its credit no 
mall measure of success, undoubtedly 
has a great future before it, 


The Beginnings of Telephotogrophy 


It is interesting to note the very 
earliest efforts in the transmission of 
pictorial information by telegraph. 
In 1879 a Frenchman named Gras 
conceived the idea of transmitting, for 
military purposes, for example, a topo- 
graphic map or picture. He divided 
the chart into a checkerboard of 
squares, likea chessboard, and assigned 
numbers to each horizontal row of 
squares, and letters to each vertical 
column, in much the same way that 
chess-players designate the position of 
chessmen. He could then telegraph his 
chart, roughly, in such a code as thi 


River Y2 to B2, B2 to B13, BIS to TI3, 
Bridge BS. Highroad AS to MS, split to 
W2 and Vi3. 


Since this first and primitive sug- 
gestion, a considerable number of more 
or less successful efforts have been 
made in the transmission of photo- 
graphs by electricity. Some inventors 
have made use of the property that 
the element selenium pos 
sesses of changing its elec- 
trical resistance with the 
intensity of the light fall- 
Such “se- 
* however, are 
delicate, and the effect of 
light on them is not in- 
stantaneous, but requires 
a certain time to assert 
itself; the changes in the 
resistance of the cell lag 
behind the corresponding 
light changes. It is true 
that in the most success- 
ful developm 
method (espe 
ried out by Prot 
of Berlin), these difficulties 
seem to have been ver 
satisfactorily met. Never 
theless, a method that en- 
tirely avoids the use of 
light-sensitive apparatus 
at the transmitting end is 
very inviting to any one 
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ine print of the photo: 
‘around the cylinder, 
rotated past a tracing-point. 
‘At the same time the cylinder moves 
lengthwise along the axis, so that the 
tracing-point follows a_ spiral course. 
‘As the tracing-point moves over the 
rests and furrows of the photograph, 
the diaphragm of a microphone at” 
tachinent is vibrated 40 that the cur- 
rent in the telephone circuit varies in 
the name way an when one speaks over 
the wire 


who knows the difficulties of working 
with selenium cells. 

Tt seems at first sight almost illogical 
to attempt to transmit a photograph— 
a thing whose very appreciation by the 
senses depends on light—without mak- 
ing use of any light-sensitive trans- 
mitter, As well might you try to 
recognize the photograph of your 
friend in a pertectly dark room.” Ex- 
actly: that is just the point. 

Suppose you handed your photo- 
graph toa blind man. Presumably he 
would proceed to investigate it by 


b 
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Aeileate gaivancmeter, 1 loop of wire 
Supporting a tiny mirror stretched be- 
tween the poles of a magnet, When 
the current from the microphone 
es the ior turns throug a sight 
langle, reflecting a powerful. beam 
clectric light through. a. graduated 
‘screen. on to a photographic film re- 
Yolving on a cylinder at the same rate 
Of speed as the sender cylinder 


Of course he would be unable to form 
‘any conception of its appearance. 

And yet, by means of a delicate i 
strument, a photograph, suitably pre- 
pared, can be read “by touch.” This 
is what Bélin has achieved. 

‘The amateur photographer may 
have observed that some negatives dis- 
play a distinet relief effect. It seems 
‘that certain conditions of development 
or of fixing produce this appearance, 
which ordinarily is a mere curiosity of 
no practical significance. Advantage 
has, however, been taken of this phe- 
nomenon in the rotogravure printing 
process. A print is made on a gelatine 
surface impregnated with bichromate. 
‘This substance has the property of be- 
coming insoluble on exposure to light, 
Development of the exposed print 
consists simply in washing out the 

ected soluble gelatine, leaving the 


A desperate encounter between a gang of 
desperadoes and the police. This par 
Ucar ang fre stale an automata and 


then rabbed a bank 


"Slick Jack” confronted by his own photogr 


Insoluble part behind. It is not surpris- 
ing that the picture #0 produced should 
be found to display a more or less 
marked plastic or relief effect. By 
the use of especially heavy gelatine 
coatings this feature may be empha- 
sized as desired, and the rotogravure 
process—by which, for example, the 
picture pages of some of our Sunday 


such relief photo- 
graphic prints some- 
what as the older 
half-tone and similar 


printing processes 
made use of etched 
metal plates, 

It is a chrome- 
gelatine print of this 
kind that Monsieur 


Bélin uses in 
transmitting —pho- 
tographs by _elec- 


tricity. ‘The original 
to be transmitted is 
curled around a eyl- 
inder like the cylin- 
der of a phonograph. 
A  tracing-point is 
applied to the sur- 
face of the photo- 
graph, which is then 
rotated at constant 
speed past this point. 
0 


‘burgh to Portland, Maine, and which arrive 


ograph, which was telegraphed from Pits- 
before he did, facilitating. his arrest 


At the same time, the cylinder moves 
lengthwise along its axis, so that the 
tracing-point follows a spiral course 
upon the curled photograph, and covers 
every point on its surface, In this way 
it literally “feels out” the photograph, 
But if the instrument kept its know|- 
edge to itself, so to apeak, it would be 
of no use to us. ‘There must be means 
of translating into visible signs the 
indications that the blind instrument 
has read by touch. Furthermore, they 
are to be transmitted some distance. 


Listening o @ Photograph 


Both these ends are secured at one 
stroke, in this apparatus, by the 
aid of a microphone. What has a 
microphone, that is to say a telephone 
transmitter, to do with the despatch 
of a photograph? Well, after going 
through the seemingly crazy perform- 
ance of examining a photograph by 
the sense of touch, why stop at that? 
‘Why not listen to’ a photograph with 
your ear? In a sense, that is what 
Monsieur Bélin's apparatus does, It 
translates the currents coursing in a 
telephone circuit, which we ordinarily 
translate by listening with the ear. 
‘These currents are translated into a 
visible likeness of the photograph at 
the transmitting end. 

‘And this is how the thing is done: 


‘The tracing-needle, whose (rounded) 
point, bears against the relief photo- 
graph, is applied, at its opposite end, 
against the diaphragm of a microphone 
receiver. And s0, as the tracing-point 
moves in and out among the crests 
and furrows of the photograph, 


crophone resistance is lessened by the 
pressure, and a stronger current flows 
through ‘the galvanometer; the beam 
of light is deflected toward the left, 
say. This does not affect its ultimate 
arrival at the opening in the casing, 


Popular Science Monthly 


since all rays from the course are con- 
verged to the same focus. But inter- 
posed \in the path of the beam is a 
graded screen, fully transparent at the 
right-hand end, and shading off grad- 
ually to complete capacity at the 

left-hand end. Hence the ray 


the resistance of the micro- 
phone fluctuates, and the cur- 
rent in the telephone circuit 
varies in the same way as when 
you are conversing over the 
wire. Only, the language it 
speaks no man ever heard of. 
It now needs to be translated 
into ‘a photograph at the re- 
ceiving end. Naturally, the 
translator needs, first of all, an 
ear to hear the message. 


The Receiving Apparatus 


This ear is a delicate gal- 
vanometer, a loop of wire 
stretched between the poles of a 
magnet. When the current 
from the microphone varies, the 
loop of wire is caused to turn 
through a slight angle. On the 
Joop is fixed a very small mirror, 
which receives a beam of light 
from a brilliant electric lamp. 

‘As the mirror turns, the 
reflected beam also turns. It 
passes through a screen and 
then through a lens that 
focuses the beam on a small 
aperture in the wall of a light- 
tight cabinet or case. In 
this case revolves a second cyl- 
inder precisely like the one in 
the transmitting apparatus on 
which the photograph to be 
transmitted is wound. On this 
second cylinder is curled a 
piece of sensitized photographic 
film. 

‘The mechanism of the second 
cylinder is arranged to keep 
exact time with that of the 
first, 

Monsieur Bélin has devised a 
very ingenious contrivance to 
secure this result. A cam on 
the carriage of the despatching 
cylinder trips a lever once in 
each revolution. At the receiv- 
ing end a ratchet corresponding 
to this cam is caught by a pawi, 
and the movement of the receiv= 
ing cylinder is thus arrested 
until the cam at the despatehing 
end is exactlyin the position cor- 
responding to that of the ratchet 
at the receiving end. Then 
the pawl releases the receiving 
cylinder, which now proceeds on 
itsrevolution. Needless tosay, 
the adjustment is so made that 
the period of arrest is oniy a 
minute fraction of a second. 

Now this is what happens: 
‘When the tracing-point which 
“feels” the photograph is at a 
high point in the relief, the mi- 


telegraph. Tt does not fer in appearance from an 
‘ordinary photograph. This invention may soon be 
Used for sending telegrams: the message could be 
‘written in heavy ink and transmitted in the same 
‘manner as the photographs 


‘The simple looking apparatusinvented by Monsicur 
Bain for photographs. “He is 
workis 


received when the tracing-point 
is on a high spot of the photo- 
graph (i. e., a dark spot); the 
light is almost completely eut off 
before it reaches the sensitized 
film in the dark cabinet. On the 
contrary, when the tracing-point 
is feeling out a hollow in the 
photograph (i. ¢., a light spot), 
then the galvanometer receives 
little or no current, the beam of 
light passes through the trans- 
parent part of the screen, and a 
maximum of light is received at 
the film. In this way a negative 
copy of the original is produced. 

Thus the net is drawn closer, 
than ever by Monsieur Bélin 
about the fugitive from justice, 
‘The crime of the abandoned hut 
will not go unpunished, While 
the murderer is speeding in the 
express to a place of greater 
safety from pursuit, his photo- 
graph is being traced point by 
point, with the unerring finger 
of the Bélin transmitter. Not 
many minutes later the police 
departments of all the prin- 
cipal cities of the land are in 
possession of the portrait. As 
the culprit steps from the train, 
he is met by an officer and plain: 
clothes men holding his photo- 
graph in their hands. His like- 
ness has traveled ahead of him, 
and has beaten him in the ra 
by several hours! 


Telegraph Your Handwriting 


Aside from its application to 
police service and to the rapid 
transmission of pictorial news 
tems for the daily papers, 
Balin's invention may also be 
used for the despatch of ordi 
nary telegrams. ‘The message is 
simply written out with a some- 
what heavy ink, and is then 
transmitted just'like a photo- 
graph. ‘Thus the services of a 
skilled Morse operator can be 
dispensed with. — Moreover, 
since your very own hand- 
writing goes forward over the 
wire, you may sign in New York 
‘a check to be cashed by the 
consignee in San Francisco! 

‘The busy financier need not 
waste his precious moments 
going out of his way to sign that 
million-dollar contract that has 
been under consideration for 
months past. He can com- 
plete the transaction at his desk, 
setting his hand and seal to the 
document by telephone. 
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Walter N. Polakov, Student of Industrial Relations 


“About twenty years ago,” says Walter N. Polakoy, 
who as been retained a consulting engineer by the 
Board of Estimate of New York city, "T'was assistant 
superintendent in a locomotiveyplant in Russia. A strike 
‘was threatened. T'was selected by the management to be 
‘one of a committee to adjust the differences between the 
men and the company. "One evening, on invitation, 7 
attended a meeting of the men, and there I met an old 
man called ‘Uncle John.” 

"Young man,’ said he, ‘how can you adjust our dif- 
ferences until you have investigated the conditions under 


WH} we work? Now talre my advice and, before you do 

ing, take a watch and time the work of each man. 
See how iong each workman has to wait for the rivets he 
must drive, how long it taees to sharpen his tools, We don't 
want to be idle, for every minute we lose waiting for work 
Seducts (fom our pay.” 

“Uncle John was right. Themen did not want to go on 
strike. They merely’ wanted conditions made possible 
for efficiency. That was my start in adjusting the 
human element to the mechanical element in industrial 


plants.” 
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What We Pay for Idle Machines 


Walter N. Polakov 


ERE is a two-family house, each 
family paying to the landlord 
fifty dollars rent a month. 
One family moves away, and the 
landlord demands one hundred dollars 
rent from the remaining tenant. 

“But it isn’t worth it!” says the 

tenant. 
‘You've got to pay; it’s my right 
to get one hundred dollars from this 
house, and I'm going to get it,” 
growls the landlord. So the tenant 
pays fifty dollars for the part of the 
house he occupies and fifty dollars 
for the idle part of the property. 

Curious as this arrangement may 
seem, it is exactly what is demanded 
of the public today, not in the matter 
of rent alone, but also in the matter of 
the necessities of life, ‘This analogy 
of conditions as presented by Walter 
N. Polakov, the well known consult 
ing engineer, is an example also aptly 
applied to the difficult industrial situa- 
tion of today. 

Eight hours is the standard working 
day. ‘Time-clocks in factories measure 
‘the hours, and the employees are 
“docked” if they do not put in full 
time. 


The Real Cause of High Prices 


‘The product of the manufacturing 
plant depends upon the efficiency of 
the workmen and upon the efficiency 
of the machine. Expensive machines 
are installed, Factories hold to striet 
account the time of employees. Do 
they hold to account the time of their 
machines? 

Expert investigation has disclosed 
the startling fact that on an average 
American industries today work their 
‘men nearly 100 per cent of the working 
day, but that they work their machine 
equipment only 50 per cent of this 
period. ‘The men are being worked 
to the utmost; machines are idle half 
the day. What is the result? Shoes, 
clothing, fuel, food—in fact, every- 
‘thing—is passing through a period of 
under-produetion. Agricultural im- 
plements are searce; prices are con 
sequently high. The farmer must pay 
such high prices for them that he must 
charge a high price for his product. 
‘His help is costly because the workers 
must pay high prices for their shoes. 
clothes, and food. Shoes and clothing 
are high partly because the machines 
are not kept busy making these prod- 
ucts. 

Instead of punching a time-clock, a 
workman should be held to account 
merely for the results of his day's work. 
Show the average man that his work 
is appreciated financially and his 


points a possible solution of the problem 


By David Ardsley 


efforts to do better are stimulated. 
Browbeat him by the time-clock, and 
he feels free to do his work only for the 
sake of achieving the minimum result. 


Cost of Idle Machines 


When workmen are laid off, their 
wages stop. Human idleness costs an 
employer nothing. When a machine is 
laid off, rent must be paid for the 
floor space it occupies, interest must 
be paid on the investment, 
must be made for deprec 
value, and insurance must be paid. 

Tn‘ nearly every. industry these 
charges are higher than the pay-roll. 
‘The fixed charges on a $10,000 ma- 
chine are twice the wages of its at- 
tendant. In the blast-furnaces used in 
the steel industry, the “overhead” 
charges amount. to $90,000,000, while 
the wages are $22,780,000. In steel~ 
mills the cost of the burden is in excess 
of $250,000,000, while wages are 
$18,142,000, Imagine what a steel 
strike means in machine idleness! 

Why is there a shortage and con- 
sequently a high cost of coal? In the 
coal industry, 50 per cent of the 
producing machinery remains con- 
stantly idle. The blast-furnaces of the 
steel industry, averaging the past ten 
years, were idle 40 per cent of the time, 
despite an acute shortage of the metal 

an entirely avoidable expense, one 
hot caused by repairing equipment or 
other necessary interruptions—esti- 
mated roughly to be no less than 
$49,500,000 in a year. 

Organized labor does not object to 
inereased productivity. Indeed, it 
declares that “labor is anxious to work 
out better methods for industry, and 
demands that it be assured that in- 
creased productivity be used for 
service and not alone for profits.” 
(From a declaration made by one 
hundred and fifteen labor unions in 
December, 1919.) If now, on the 
basis of equity, we adopt the principle 
that the idle capital represented in idle 
plants and equipment is no more en 
fitied to any return or reward than idle 
Tabor, we will establish a principle of 
fair play. 

Clearly, the really effective “strikes” 
against production are those of the 
machines. up production by 
making all tM machines resound with 
industry. Start the eyele of industry 
in the factory. There is plenty of 
wealth for all; the country is rich in 
natural resources. But, with over- 
worked human beings “and under- 
worked machines, there may be plenty 
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of profits for a few people, but the 
lack of production puts a burden of 
hardship on the commonwealth. 

In 1918 a ton of bituminous coal 
sold at the mine for $1.82, yet the 
combined wealth contained in this ton 
‘of coal had a collective value of at 
least $16! In terms of cash, the value 
of the 50,000,000 tons of coal wasted 
yearly in power production alone—not 
taking into account the large tonnage 
wasted in connection with other uses-— 
was $65,000,000 at the colliery. ‘The 
value of the by-products of this coal 
would be more than $80,000,000. 

In terms of social value, the same 
coal wastage represents a lors of 
500,000 tons of ammonium sulphate, 
100,000,000 gallons of benzol, and 
400,000,000 gallons of tar. Transfer~ 
ring these amounts into other values, 
we find that the nitrogen contained in 
500,000 tons of ammonium sulphate is, 
capable of raising the 
wheat by 43,316,000 bu 
115 pounds 'of nitrogen to the acre. 
Benzol is equivalent to gasoline, and 
the above amount is valued at about 
$30,000,000 — representing, roughly, 
2,000,000 miles of five-ton truck travel 
‘The 400,000,000 gallons of tar would 
make possible the extension of rural 
highways and keep the existing row 
in good condition. The foregoing thre 
examples concern only the primary 
products, while there are other cher- 
jcals, drugs, dyestuffs, ete., that could 
be extracted. But the greater part of 
this value has been paid for by the 
public without a return in service. 


How Workmen Check Time Waste 


Mr. Polakoy told the writer about a 
plant in New Jersey whore an efficiency 
chart is kept by the men themselves. 
If a machine is idle, the chart shows 
it, and the remedy is at once found. 
If the delay is due to shortage of 
labor, word is carried to the employ- 
ment’manager, If the delay is due 
to shortage of material, a tracer ix 
sent out. 

“Assume that the idleness of a 
machine is due to lack of a certain, 
raw material,” said Mr. Polakov, 
“the word is’ taken to the general 
manager. He looks at his map, where 
colored pins mark whence the company 
receives each product required in its 
industry. He discovers that the par- 
ticular material has started from a 
certain point. A quick summons brings 
the expert tracer. He finds exactly 
where the car of material is stuck, and 

necessary provides men to get the 
raw material from the sidetracked 
train, 
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At Last—the Fireproof Airplane 


This invention of an American 
promises to make the airman’s 
vocation a comparatively safe one 


Mr. Bradley has also invented a fie 
proof the use of firemen and 

‘The picture shows such a suit appar- 
cently being ‘consumed by’ fire. “Tt is 


One of the greatest recent develop- 
‘ments in the science of flying is the 
fireproof airplane, the invention of fre, In experiments carried on at 


Parker R. Bradley, of Nutley, New 
Jersey. An ordinary airplane is 
rendered fireproof by the applica 
tion ofa fireproof “dape’” and paint. 


Hazethurst Field, Long Tsland, the 
invention has stood the most rue. 
ing teststhat the government officials 
could devise 


really only a coat of gasoline that. will 
burn cff without injury to the suit or 
its wearer. Airmen dresed this may 
‘00m be a common aight 


‘This airplane has been the subject of repeated experi 


ments with the Fireproof “dope’ 


fabric. Aeronautical experts consider that 
used with the fireproof suit and tank, will’ make 


a 


flying comparatively safe. The fireproof tank, 
ithout damaging its which Mr. Bradley invented in the last year of the war, 
‘when is also heatproof, and its construction is such that 

Dulletsholes close up automatically 
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Reducing the Handling Cost from Dollars to Cents 


LECTRIC cranes hoist and 

transport Joads that would 
take many men, tugging and lifting, 
hours to move. Industrial effici- 
ency depends upon the speed of 
transportation, outside and inside 
the factory. 

‘The economic importance of the 
electric crane can not be over- 
estimated, A small electrically 
propelled crane ean do the work of 
at least ten men provided with 
hand-operated hoists. Cases have 
been known where it cost sixty- 
seven cents to handle a ton of 
material by the antiquated method 
of hand hoists. By the use of the 
rapid, smooth-running electrical 
hoist, this cost was reduced to a few 
cents a ton, This was aside from 
the added advantage of greater 
speed, which also represents 
saying. 

‘The electric hoist runs on an ‘“I"" 
spended from the ceiling. This 
saves floor space, since it is not 
necessary to keep clear the floor 
‘over which it passes, A path must 
be kept clear when a hand-operated 
hoist is employed. 

‘The little shop electric crane is a 
veritable Hercules. With it a man 


A Hercules of the workshop. It can hoist 
'3000 pounds and carry it 200 feet a minute 


can lift a weight from ten to twenty 
times greater than he could lift with 
an ordinary hand-chain block. Not 
only this, but he can move the 
load from one part of the factory 
to another in the twinkling of 
an eye. 

‘The electric hoist ean pick up a 
load of three thousand pounds and 
speed along the beam with it at the 
rate of two hundred feet a minute. 
‘The driving motor is under pertect 
control at all times by the crane 
operator, who sits in a little steel 
cab high above the ground. At 
each side he has a controller. “He is 
able to control the lifting with one 
hand and the travel of the crane 
along the beam with the other. 
‘Two heavy duty electric motors 
used on each crane. One moves the 
crane along the mono-rail, and the 
other does the lifting. ‘Thus, once 
the load has cleared the floor, the 
operator can start the crane, hauling 
up the load as it moves alony 

‘All vital parts of the crane are 
enclosed to exclude dust. Both 
motors are under perfect control, 


and they are very sensitive to the 
slightest movement of the control- 
ling handles, 


Mental Tests for the Clever Ones 


TraZirs,,2 athe’ has been 
adopted for selecting school-chil- 
dren of the highest mental ability in 
order that they should not be held 
back in their studies by slower minds. 

‘The pupils’ powers of concentration 
and. observation are tested by the 
experiments represented in the photo- 
graphs below. ‘The pupils are shown 
an engine model of a design simple 
enough to be understood without 
technical knowledge, and which a 
clever boy (contrary to most girls) 
usually has no difficulty in interpret 
ing. Next, the children are shown 


pictures of .animated scenes. These 
hey are permitted to look at for only 
short time. Half an hour later they 
are asked to write their impressions. 

In the latter test the girls usually 
show a superior keenness. 

To test their judgment, the pupil 
are given certain situations or prob- 
lems of every-day life, and are asked 
how they would solve them. Then 
problems with several solutions are 
presented, and they must choose the 
best solution. The clearness of ideas 
is tested by a request for concrete and 
ns; the promptness of 


ideas by the association of a word 
with related notions. 

Their power of concentration 
tested by asking the children to strike 
out certain letters or combinations of 
letters from given words. To test their 
memory, they learn by heart a set of 
syllables devoid of any sense, ax well 
as connected texts, thus testing the 
retentive faculty as well as the speed of 
memorizing. 

After the results of these tests are 
gaged, the cleverest pupils are recom~ 
mended for promotion to special 
schools. 


the elevators. In New Yorke 
ssurface-cars, and the subways 


Safety for Passengers Who Travel Vertically 
How the modern elevator is safeguarded 


EW YORK, the tallest city in 
the world, has nearly a hundred 
buildings twenty or more stories 
high. If these structures were piled 
on top of one another, they would 
reach the clouds, where eternal snow 
would crown them. The total height 
of the skyscrapers of Manhattan is 
more than five miles, or nearly equal 
to the altitude of Mount Everest, the 
earth's most lofty mountain. 
Millions of people are earried every 
day by street-cars, subways, and 
elevated railways through the thor- 
oughfares between and under the tal! 
build 
In the dark canyons between the 
lofty structures flow other streams 
of humanity. 


system that carries 
daily more than twice as many passen- 
gers as all the other lines combined. It 
conveys them vertically instead of 
horizontally, and has a greater factor 
of safety than any other transportation 
system, notwithstanding the fact that 
thousands more people are involved. 

More than seven million people are 


By Latimer J. Wilson 


within twenty miles of New York's 
City Hall, a population nearly as great 
av that of the whole of Canada, and 
equal to that of half a dozen of our 
states combined. ‘The traction lines 
carry daily about five million people, 
while the vertical “railways,” the ele- 
vators, carry twice this number at 
Teast. 

Every time a man rides ina convey- 
ance he is counted passenger. In the 
subway, the surface-car, or the ele- 
vated, he rides from his home to his 
place of business and back each day; 
but in the elevator he makes two 
additional trips at noon; he is a 
passenger in the elevator four times 
daily, but only twice daily in the 
“horizontal” lines of travel. There are 
more elevator passengers than othe 
yet seldom are there accidents result- 
ing in death or injury. In the eleven 
years from 1907 to 1918 fewer than 
ninety people were killed in freight 
and passenger elevators throughout 
Manhattan. 

Compare this figure with the easual- 
ties of the short interval of one year 
and seven months, a period equal to 
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the duration of our participa 
tion in the world war. In that 
time 126,000 persons were 
killed in the United States; 
35,000 in industry and 91,000 
outside of industry, of which 
about 19,000 were automobile 
accidents. What makes the 
elevator a safe conveyance, 
traveling hundreds of feet ver- 
tically along its peculiar track 
at a speed of six hundred feet a 
minute? 

There are the local eleva- 
tors and the express elevators, 
‘those that run twenty-eight 
stories without a stop and 
‘those that stop at every floor 
in shorter runs, All day they 
are making continuous trips, 
yet there is seldom even a 
elay in their operation, and 
the chances of an accident 
are exceedingly remote. What 
makes an elevator so reliable 
and so safe? 


Seven Safety Devices 


On the modern elevator no 
fewer than seven mechanical de- 
vices are used which assure safety 
and convenience. New York has 
more than ten thousand passen- 
ger elevators, all equipped with 
safety devices; ‘the law requires 
it. 

The factor of safety in build- 
ings and bridge construction’ is 
such that every part of « building 
must carry from six to eight times 
its so-called "safe load, 
elevators ha 
times the 
their limit of safety. 

Raise and lower the window of 
your room, and you have oper- 
ated the simplest kind of an ele- 
vator. The cords attached to the 
window pass over a wheel and are 
connected with a counterweight. 
Tt takes as much power to pull 
the window down as it takes to 
raise it, because when the window 
is lowered, the counterweight in 
the asill-frame that balances the 
weight of the sash must be 
lifted. 

With an clevator-car, whose 
weight varies as passengers are 
conveyed, the counterweight is 
made heavier than the actual 
‘weight of the empty car. This is 
done to effect economy in opera- 
tion as the load carried in the 
car varies. If the counterweight 
and empty elevator were of the 
same weight, they would be bal- 
anced as is the window-sash and 
its counterweight. But when the 
car is full of passengers, a greater 
strain would be thrown upon the 
motor than occurs when the 
counterweight is made slightly 


Vfeiont OF ROPES 


‘At the top of the shaft is the revolving 
heave around which the cables pass, 
‘Near by is the automatic awitchboard 


heavier to allow for an average 
number of passengers. 

Experiments with fully londed 
cars have been made by cutting 
tthe cables and allowing the car to 
fall, in order to determine the 
proper distance in whieh to stop 
the car without injury to the 
passengers, It was found that it 
is not safe to permit the car to 
‘stop too suddenly, even in a short 
drop. Ifan elevator falling freely 
for one hundred feet were to be 
stopped within twenty-five feet of 
the ground, it would have to lose 
speed four times as fast as it had 
gained speed, which is equivalent 
to adding four pounds of weight 
to every pound of the passengers’ 
weight. Thus a man who weighed 
one hundred and fifty pounds 
‘would have to support on his legs 
a weight of equivalent to six hun- 
dred pounds additional to his 
normal weight if the car came to 
a stop in the short space of 
twenty-five feet, His frame can 
support the six hundred pounds 
it he stands erect. But if he sits 
in a frail chair, this enormous 
addition of weight would crush 
the chair and dash him upon the 
floor of the car. 


The Speed Governor 


But the modern elevator is so 
arranged that the car can not 
such headway. It is auto- 


able stop soon after it surpasses a 
certain speed limit. A speed 
governor is attached to the ear, 
spreading outward as the car runs 
up or down. When the governor 
has opened a certain degree, it 
automatically operates the elec- 
trie switchboard at the top of the 
shaft. If the speed becomes ex- 
cessive, more than six hundred 
feet a minute, a contact on the 


governor closes, thus reducing the 
speed. If, for some reason, the 
‘speed still increases, a second contact 
‘opens, disconnecting the current from 
the motor and the brake through the 
operation of the controller, thus stop- 
ping the car. But if something has 
broken and this mechanism fails 20 
that the car attains a speed of about 
eight hundred feet a minute, a safety 
rope unwinding around a’ grooved 
drum under the car quickly throws 
outward two brakes that grip the rails 
to bring the car to rest. 

‘Then there are other devices that 
will not permit the ear to run into the 
overhead mechanism should the opera- 
tor fail to stop at the top floor. At the 
‘upper and lower limits of the hatchway 
are devices which automatically bring 
the car to a gradual standstill, in case 
‘the operator fails to stop the ear. But 
if there should be an unusual happen- 
ing to send the car beyond these de- 
vices, there is a final hatchway limit 
equipped with an automatic mechan- 
ism which instantly cuts off the current 
from the motor and applies the ma- 
chine brake, In the bottom of the 
‘shaft is an ofl cushion buffer, under the 
ear and under the counterweight, 
bringing the car to a gradual stop, in 
ease the car reaches the bottom of the 
shaft at a speed too high, and yet not 
sufficiently high to operate the gov- 
ernor tripping device. 


What the Oil Buffer Does 


Tt is easy to see what would happen 
if an elevator-car should get out of 
control, starting to drop at a rate any- 
where between six hundre! and eight 
hundred feet a minute. Now, if the 
tripping device operating the brake 
‘under the car were the only means of 
bringing the ear to a stop, and if this 
device were set to operate at eight 
hundred feet a minute, the ear might 
reach the bottom of the shaft before it 
had attained sufficient speed to operate 
the brake. A drop of only three or 
four stories would be a decidedly un- 
comfortable one to be halted sud- 
denly at the running speed to even six 
hundred feet 
a minute. 
‘Thus it is that 
the ofl buffer 
at the bottom 
of the shaft is 
an added 
safety factor 
designed — to 
meet any 
emergency 
brought = on 
by a possible 
failure of 
some part of 
the mechan- 
ism at a criti- 
cal moment. 
Not all ele- 
vators are 


equipped with all of the 
safeguards that make the 
chances of accident too 
remote to be considered. 
But the modern office- 
building, towering into 
lofty heights and having 
shafts extending —hun- 
dreds of feet, necessarily 
takes no chances. Here 
all the safety devices are 
used, and the accidents 
that oceasionally happen 
in such buildings are 
those due to persons fall- 
ing down the shaft or 
to workers who are 
careless. 

‘Theactual drop of a car 
with a crash is prac- 
tically an impossibility. 
‘The automatic devices 
are preventives more cer- 
tain obviously than the 
block signals on a rail- 
road system, furnishing 
a degree of safety that 
is amazing. 


v= thy 


es 
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The Typical Airplane Motor of Today 
Aeronautical experts are attempting to standardize it 


F the heart of a man is an imperfect 
organ, refusing to do its work 
of properly pumping the blood 

through the body when unusual condi- 
tions prevail, such as are met in stunt 
flying, that particular man can not be 
‘an aviator. So it is with the engine 
of an airplane. The engine, cooled by 
water jackets, and kept in running 
order by the flow of lubricating oil 
pumped into its operating mechanism, 
is somewhat like the human heart. If 
the flow of this oil is interrupted by an 
abnormal position of the machine, 
then that particular engine is not suit- 
able for work in the air, 


The Molor's “Circulation 


Here is an airplane engine with 
& pump at, ea¢h end of the crankcase 
to aid perfect running during stunt 
flying, Oil is thus kept in cireulation 
intact in abnormal positions. No 
“rush of blood to the head" is possible 


ru 
with this mechanical imitation of the 
animal mechanism, for the two pumps 
keep an even circulation of the vital 
lubricating fluid, 

‘The pilot's winged chariot is drive 
through the air by “horsepower.” 


By C. Dienstbach 


It is eurious to consider how the mod- 
ern airplane motor repeats history. 
‘The inventors of the automobile con- 
sidered four to eight horsepower more 
than sufficient for the first automobiles. 
‘They argued that if two horses could 
draw a carriage, the power of from four 
to eight would be ample for an auto- 
mobile. But to-day a whole stableful 
of horsepower is used for pleasure 
vehicles, while racing machines use 
considerably over a hundred horse- 
power, Similarly, the power for the 
typical airplane has risen from twenty 
to more than one hundred and fifty. 
The V-6 type of the Italian Isotta- 
Fraschini engine develops at normal 
speed from 250 to 260 horsepower. It 
is a two-stroke vertical six-cylinder 
iter-cooled engine, which at normal 
speed gives the propeller 1650 revolu- 
tions a minute, and is capable of 1850 
revolutions a ‘minu 275 horse- 
power. Rated at 260 horsepower, the 
engine weighs only two and one half 
pounds to the horsepower. Like other 
modern motors, this engine has its 
valve-operating mechanism next to 
the valves themselves, the camshaft 


being right on top of the cylinders, 
because this gives always the same 
action in spite of vibration and is 
almost free from wearing influences. 


The Perfection of Engine Detail 


‘Those who are familiar with gaso- 
line engines will recognize a note- 
worthy feature in the design of the 
cylinders of the V-6. ‘These are com- 
posed of matched pairs from a steel 
ingot, and are complete with their 
combustion chamber and valve seats. 
Each pair of cylinders has a head from 
a single aluminum casting bolted on to 
the cylinder itself. ‘The valve guides 
are contained in the eylinder heads, as 
are also the induetion and exhaust 
ports, the camshaft, as indicated, rest- 
ing upon the cylinder tops. ‘Steel 
water jackets surround each pair of 
cylinders, being screwed on the base 
and head of the cylinders. As seen in 

we picture, cavities for the cooling 
ater surround the valves’ bodies, in- 
cluding nearly the whole stem of each 
valve, Since the exhaust valves 
the most taxed, this system shows a 
decided gain in reliability, and it eould 
be combined eventually with a one- 
piece all-aluminum design (ex- 
cept the lining of rubbing 
surfaces and valve seats). It 
will be noted that the valve 
springs are also thus positively 
shielded from heat. 

‘Typical also is the long 
stroke which gives more power 
through permitting higher pis- 
ton speed than it proportion- 
ally inereases weight by longer 
cylinders. There is a certain 
best cylinder bore for the light- 
weight gasoline engine at 

hich loss of heat to the eylin- 
der walls is lowest, which 
means greater power for little 
fuel, while tite eylinder ean 
sill bear up under the ever- 
increasing relative quantity of 
heat developed in eylinders of 
increasing size. 


‘The Italian V-6 


Scered ia many ‘ways a 
typical airplane “motor. 
Bach pair of ite cylinders 


‘obtained from a single 
steel “ingot, while the 
Sylinder heads are from 
‘aluminum castings. The 
water-cooling system is 
Compete 
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The Electrical Effects in “Mecca” 


Using colored lights like paints on an artist’s palette 


By Latimer J. Wilson 


N the electrical effects of the gor- 
geous Oriental play, “Mecea,” at 
the Century theater, New York, 

E, Braun, the chief electrician, has 
made use of colored lights as an artist 
makes use of colors on a palette. 

‘The scenery depends upon light for 
{ts effectiveness. How different is the 
same scene exhibited with different 
angles of illumination and in different 
colors! Nature's outdoor lighting 
comes from the sky, so the scenes of 
“Mecca” are lighted from above and 
footlights are practically dispensed 


The rays of morning stream slant- 
ingly across the scene, realistically pro- 
ducing the effects of sunrise. When 
the sun is low, its rays are red or am~ 
ber, and the shadows are colored by 
light reflected from the overhead region 
of the blue sky. This is simulated on 
the stage by the use of blue lights hid- 


den in the “drops” above, and intensi- 
fied by strong lights shining through 
blue filters obliquely from the side op- 
posite the rising sun. 

But how are these lights so regulated 
that they are neither too bright nor too 
dim, and how can they be changed 
from dim to bright? Look at the side 
of the proscenium from behind the 
curtain. There is a vast array of 
“dimmers,” controlled by the switch- 
board at which men are standing 
throughout the performance. These 
dimmers are specially devised trans- 
formers that alter the resistance to 
the electrical current. They cause the 
light to grow gradually from a faint 
incandescence to full brilliancy. More 
than half a hundred thousand-watt 
lamps are used, besides a number of 
unlight are-lights, spotlights, ete. 

A unique mechanical effect employed 
in “Mecca,” appropriate for this Ara- 


Thin copper strips illuminated from 
below and raised by a small motor, 


while smoke powder 
hot resistance’ wit 
“torch” in" Mecca” 


‘burnt on 
constitute the 


bian Nights type of play, is a sub 
tute for the ordinary front drop used 
in most plays to cut off the stage while 
the scene is being shifted. At the 
close of a full-stage scene, a special 
drop-curtain is lowered, having in its 
center an opening less than half ag 


‘The small stage at the left is “set"* as an intermediate scene to be rolled out to the front of the 


large stage. ‘The dimmers and spotlights are seen at the side of the proscenium 


2» 
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This Mustrates the dramatic The fountain in Mecca’ 
lighting by spotlights and over really a perfect mechaaical fous. 
head lampe In the production of tain whose pressure te supplied 


Mecca.” The unnatural effect by pumpe under the stage. The 
of Tootlights is eliminated water leaves the fountain basin 
Here the morning sun rays axe Unrough a denin and rune into 
represented by the are spotlights fn overflow tank under the floor 
fatthe right of the stage. Amber fs drained by 
ielatine filter ‘uperposed, into the regular 


before the side spottights 


eas the full stage. This opening is covered by two 
ereens, which operate from the side like sliding 
A small stage built upon a platform on rollers 
usly been set for the seene to follow, and 
into place behind the special drop curtain, 
re turned on and the sliding doors ure 
isclosing to the audience the brilliantly 

tage, with its characters in place to 


age is fully equipped electrically, It 
ard and set of dimmers, The 
tion is exceedingly simple, and 
ickly taken apart so the 
shipped conveniently with 
from one city to another as 
the company travels about the country. 
Such an independent mechanical arrangement 
hould meet the demand for amateur and 
small-town theatrieals. It is so compact 
that Ht can be lent in the basement of 
‘ i college or church, and easily assembl 
Here is a scene on the small stage, “set” while at the side of the and wade reudy: for tka: \Chitstieis-or come 


I5ts pact athe fron ofthe iags tags sol the two sconae fo the mencement play, and for the numerous “little 
tiddieof the carta are li apart theaters” that have sprung up, itis invaluable 


{teh ang machines spc 
Staaitnecbitmnanetteck 


SMALL and simple ma Trimming Brushes by Machine goad ne knite. The revolv- 


chine—so simple that it 

may be operated by a blind man with- 
‘out risk of injury—has been invented 
by M, Vollet, a French engineer, for 
trimming the bristles or vegetable 
fibers of brushes. 

Heretofore an experienced work- 
man was able to trim five dozen 
an hour by hand. With 
‘s machine a blind man can 
trim twenty or more dozen brushes 


This Plow Has a Great Appetite 


HIS plow is a hard worker. It 

bites into the deep snow like a 
hungry demon. Six horses are re- 
quired to pull it, but the horses do not 
furnish the motive power that actually 
removes the snow. A sixty-horse- 
power gas-engine does that. 

The engine is mounted upon the 
steel frame and connected by chain 
drive with the two fast rotary cutters 
at each side. ‘They cut into the snow 
and lift it high into two deflecting 
hoods placed above. ‘The snow is dis- 
charged from the hoods as fine dust 
clouds at both sides of the walk. The 
rotary cutters are adjustable in order 
that ‘the depth of the cut may be 
regulated. 

"The cut made measures 
five and one half feet in 
width. ‘The plow has been 
used in certain Canadian 
cities in removing a snow- 
fall as deep as three feet. In 
extreme cases, the rotary 
plow has been able to work 
fits way through snowdrifts 
as deep as six feet. 

‘The plow can also be used 
on the street since it cuts a 
clean channel wide enough 
to accommodate a single 
line of traffic. If such a 
channel is cut on each side 
of the street, traffic can be 


in that time in spite of his handicap. 

‘The machine is built on the plan of a 
lawn-mower. Four paddles, set at an 
angle, are fastened to the shaft, with 
their outer edges operating against the 
sharp edge of a stationary knife. In 
front of the cutter an adjustable guide 
is fixed. 

‘The brush to be trimmed is placed 
in a groove of the guide and pushed 


are needed when the machine is in 
operation. An operator for the plow 
is also necessary. It is the task of 


Bea ree 


ing paddles press the brush 
part against the knife edge, which cuts 
the bristles, horsehair, or vegetable 
fibers at the proper distance from the 
back of the brush, which is then 
slipped out at the opposite end of the 
guide. 

By modifying the guide member, 
the machine can be adapted for the 
trimming of curved or irregularly 
shaped brushes. 


for Snow 


this [man to adjust the cutters 
and keep the gasoline engine in 
operation. 

In a test made at Westmount, Can- 
ada, the machine removed one’ thou- 
sand cubic yards of packed, frozen 
snow at a cost of thirty-five dollars 
and fifty cents. It would have cost 
fifty-three dollars to have removed 
the same amount of snow by hand 
shoveling. The hand method of 
removal also would have taken much 
more time. 

‘When the snow is too deep for horses 
to draw the rotary plow, a small 
tractor can be used. 
tractor being used, only two men are 
necessary to handle the outfit. 

| __During a really heavy 
snowfall this new plow was 

able to keep twelve miles of 
sidewalks clean at a cost of 
thirty dollars and forty-five 
cents a day. The number 
of men it would replace in a 
case like this would depend 
entirely upon the depth of 
the snow and the rapidity 
with which it was falling. 
In a heavy fall it would 
probably replace a small 
army of men and save at 
least half of the cost in re- 
moving the snow from the 
streets, In country districts, 


resumed with very little 
trouble. 
‘Twodrivers for the horses 


cutters bite into huge snowdrifts, cutting into the 
‘deflecting hoods placed 


where men are scarce but 
roads must be kept open, this, 
plow would bs invaluable. 


January, 1921 


ONCRETE ships are not new. Weare familiar, more _In Great Britain these motor-ships are being manufac. 
‘or less, with the pre-cast piate method, the mono- tured with a dead-weight capacity of from three hundred 
lithic hull, and the upside-down boat. But now comes to one thousand tons. They are becoming very popular 
the concrete ship built in units, with a resulting hull there, and will probably be so also in the United States. 
lighter than wood and more spe in appearance ‘The drawing is numbered to show the order in which 
ier concrete types. Moreover, it is admirably the units are cast and put together to produce the pleas 
[adapted to use as a motor ing result shown in the detail at the top of the page 


Putting Out Forest Fires 


IREFIGHTERS tri stem 

roaring flames of the burning forest dash 
toward the clearings where the tall grass 
may be burned ahead of the fire to prevent 
‘a new nucleus of a conflagration from being 
started. 

In fighting the forest fires and in cow- 
trolling the areas that are purposely being 
burned, a type of fire-wagon is employed 
which conveys a water-tank on the bed of 
the wagon. A pipe runs from the back of 
tthe tank so that the buckets of the fighters 
ean be quickly filled. With the continuous 
supply of water furnished by several of 
these wagon-tanks, a number of firemen 
ccan be kept busy with the buckets. This 
‘arrangement is also good for the farm where 

ge tracts of stubble land are burned. 


Rubber Bands for 
Rainy Days 


JF 200 don't ke to wear 
rubbers in rainy weather, 
perhaps you will wear rub- 
ber bands instead—not the 
ordinary kind. with which 
you fasten packages, but 
reat thick ones that you 
‘wrap separately around the 
{oe and heel of each shoe. 
Mr. Almeron H. Perry, of 
‘Washington, D. C., thought 
of this idea. 

‘The bands have thick, 
rough treads that touch the 
round and raise your feet 
fut of water's way. Each 
‘band is of double thickness 
to make it secure, and it is 
fastened across the top of 
your shoe by meats of a 
hhoole and eye such as are 
‘used on women’s clothes. 


A Mechanical Coal-Picker that 
Hastens Production 


OOD coal, bad coal, and slate are all 

mixed together when they come from 
the mines. Later they have to be sepa- 
rated either by hand or machinery. 

‘Slate is heavier, rougher, and flatter than 
coal; thus it moves more slowly. The 
sorting machine below takes advantage of 
this. "The coal an 
the top of the ch 
traveled a short 
roller which they must pass over 
‘beyond the roller there is a Thi 
boing light and acr 

mntinues on down the chute 


peed 


er rollers until all the 
gradually eliminated, breaker arma 
its sto prevent it from gi 
too much momentum, Levers at the 
of the chutes enable 


erin 
ides 
adjust 


You Can Make Your Own lee 
HE price of 
Bi flit 


nues to rise with 
cesities. This in 
em for those 

constructing 


The de nor Tose than 
‘a simply constructed form of galvanized 
iron with provisions made for the expan- 
sion of the water as it approaches freezing- 
point. 

‘A small amount of water is poured into 
the form and allowed to freeze. When 
frozen, the bottom of the form in sealed, 
‘and more water is poured in and allowed to 
remain overnight. In the morning the ice 
crop is collected. Homemade ice costs a 

tion of 8 cent wake, and it isan pure 


Glasses for Testing 
Chimney Smoke 


YOU iessed right, This 


joke into the 
were than is Tawful. 
ne end of the um- 
there is @ small 
weephole, At the other end 
i piece of colored glaaa isn 
place. The device is pro- 
Vided with four pieces. of 
d glass, used either 
independently or together, 
The density’ of the smoke 
ls determined by comparing 
ite color with the glass, If 
the 
of glass, the factory owner 
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(© Hariet Ewing 
Making Gas from Straw 


AT, wheat, and rye straws, when in- 
tensely heated in a closed’ compart- 
ment, give off a gas that ean be used for 
illumination as well as power. Six years 
ago George Harrison, a Canadian engineer, 
developed this new fuel, which at present 
subjected to experimentation and 
further development by the United States 
Department of Agricult 
Although from fifty pounds of straw 
hhundred cubic feet of gas can be 
‘as yot there has been found no con- 
venient way to carry it. If the gas ean be 
condensed into a liquid motor fuel and thus 
conveniently used, the farmers of the 
Northwest will consider waste too valuable 
to destroy. 


Imitation Animal Tracks 


AN, increasing number of fur-bearing 
‘animals must be trapped to supply 
the demand. Here is the latest way of 
trapping them. 

Mr. Raguvald Leland, of Birch Hills, 
Canada, has invented a luring-machine. 
‘Animals will invariably follow footprints 
made by one of their kind; this machine 
‘turns out imitation footprints. Weis a sled 
with spurred wheels on either side. When 
Mr. Leland pulls the sled across the snow, 
‘the wheels turn and actuate a pair of imi 
tation feot that extend beyond the rear end 
of the sled. ‘They are coated with animal 
fat so that the keen nostrils of the animal 
will not detect any strange odors. ‘The 
man’s footprints and the tracks made by: 
runners on the sled are obliterated by 
raper at the rear end of the sled. 


To Simplify Perspective Drawing 


“TRACKS seem to approach each other 
as you look down them, until, at a 
vanishing point, they seem to touch, 

Perspective drawing is the art of pictur- 
ing things on a plane surface as they 
‘appear to the eye, and 
there must be a left and a right vanishing 
point. 

W.A. Moore of Welland, Canada, has 
recently invented a rolling perspective 
ruler that eliminates much of the work 
necessary in perspective drawing. The 
rolling ruler is mounted on a flat base 
‘that has seales on the edges. One end is 
fastened to the paper at the vanishing 
point, and the other end is left free to 
rotate, 


You Can See the Hot Air Rise 
from the Hand 


Ths Sak room lace 2, evecare siot 
it and opposite it a bright light 
0 screened that it shines nly through a 
pinhole. The distance of the light from the 
mirror must be the center of the curvature 
radius, and the eye looking at the mirror 
‘must be clone beside the source of light. 
The mirror will appear evenly ilumin- 
When an opaque object such as the 
straight edge of a knife is partially passed 
‘across the cone of rays at the exact spot 
previously occupied by the eye of the 
‘observer, the illuminated disk as seen from 
back of the knife’s edge will appear 
slightly darkened. Now get some one to 
hold his hand about three inches from the 
‘The different densities of the air caused 
by the heat rising from the hand will 
become plainly visible. 


© tars ving 
Testing Strips of Shoe-Leather 


WILE they wear well That's the first 
question you ask when you find a 
pair of shoes you like. All sole-leather 
looks very much alike, und it's hard to tell 
the good from the bad by the eye. 

‘The government, however, has a new 
machine for testing it. Strips of various 
‘makes of leather are nailed to the face of a 
revolving wheel. Directly beneath the 
wheel there is a sanded belt. As the 
wheel revolves, the leather strips brush 
cross the belt with the pressure of a 
man's step. 

After such a test it is easy to tell which 
leather is best. 

It is our opinion that many members 
of the leather trade have omitted this test, 


Bossy’s Wearing Stockings Now 


SHOULD a fty bite you, you would swat 
it, But when a fly bites a cow, she 
can't retaliate—she hasn't anything with 
which to swat it effectually. “And so sho 
kicks futilely, swishes her tail, and fre- 
quently knocks over the pail of ‘milk, 

Some lover of animals has thought out a 
way to save poor old Bossy such constant 
irritation. 

‘This man tried fitting her with a pair 
of ladies’ cotton stockings, size eight. They 
may not be a particularly good fit, because 
of the cow's peculiarly shaped leg, but at 
least they will foil the machinations of the 
flies. ‘The idea originated in Iinois. If 
other cows in other states follow sui 
specially shaped stockings may be mai 
for them, and the hose industry receive a 
boost from an unexpected direction. 
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How Thieves Camouflage Stolen Cars Going Calling in ‘Darkest’ Africa 
“@TOLEN—a seven-passenger touring-ear," is not an uncom- “AFRICA” has a mysterious and terrible sound to most 
‘mon message at Police Headquarters. people. ‘They think of it as populated with wild, unruly 


When the police get a report like this, they 

naturally, for a large touring-ear. But the thieves may ha 

changed its shape in the meantime. was taken there. 
Ts 


itch out, savages—a place where white men, and particularly white 
‘women, fear to tread. Yet the photograph reproduced above 


for example, the automobile shown above. As you see, As you see, a white woman sits in a comfortable rubber-tired 


it in a roadster having two seats. Originally it was a seven- wheel chair propelled by two good-natured blacks. She is 


Dameenger car. ‘The men who stole i re 

moved. the entire rear end_of the body 

fand substituted for it boards and eanvax, Dumping Hot Ashes from an 
Dik’ wheels added to the disguise. It ping Hot Ashes 

wan through mere” chance that’ the 

Pellce found the car AT ths reduction plant of California 

‘Such caren emphasize the importance ot /% quickallver mining company. an ait 
placing secre distinguishing marks for the railway i being wed for transporting red- 
better identincation of your car on those hot calcines to the dump. 
parts of the automobile which the thieves ‘The rotary furnaces from which the cal 
Inallikelhood will not or camot, remove. cines are discharged are in & parallel row 

nd spaced about twenty-five feet apart. 
ach furnace dacharges fa calcines into 8 
tnall hopper, {rom which they are emptied 
into a tworton bucket, This bucket travels 
along the line of spouts, and receives the 
tlscharge from each hopper before travel: 
ing to the dump. 

“The tramway cable ia supported by tw 
‘wooden towers, Itt elaven hundred feet 
Tong and travels ata height of one hundred 
fert. The bucket. weighs ‘ine hundred 
Pounds und basa cartying capacity of four 
iousand” pounds. it is damped. autor 
matically bya tripper device. 


It Warns of the Page's End 


“THE attachment invented by M. G. 
Navarre, shown in the accompany- 
ing picture, informs you that the last 
line of your typewritten page is 
reached. 

Tt has a disk with fifty or more 
ratehet teeth. It is pivoted to a plate 
that is fastened to the machine. The 
disk has a movable indicator, bearing a 
small button. ‘This may be set for any 
number of lines, single or double spac- 


ing. 

Every time the line-shifter is operated, 
the lover engages the ratchets and turns 
‘as many spaces as are needed. When 
the required number of lines are written, 
the indicator will be in a position to 
signal the comipletion of the line by a 
warning bell signal similar to that of 
the line indicator. 


‘starting on a round of calls, and she ap- 
pears to be perfectly satistied with this 
‘means of travel. The chair is very ine 
geniously constructed to keep the center 
Balance on its one wheel. 

"The house she lives in, which is shown in 
the background of the picture, is very 
modern; it was built on a firm brick 
foundation. Many American flat-dwellers 
might covet her comfortable home in the 
wilds of the “Dark Continent.” 


Squeezing Out the Last Drop 


UCH has been said and written of 

‘the need of thrift and economy in 
every phase of the trivial round and 
common task. Above is given yet an- 
other instance of getting the most out of 
everything—even of a twisted, tortured 
old tube of tooth-paste. 

In order to squeeze every bit of tooth- 
paste out of a tube, you must do two 
things. 

First, be very sure to screw on the 
top each time after you use it. This 
prevents the paste from becoming hard 
and unsqueezable. 

‘When you have reached the bottom 
of the tube, take a small glass bottle 
and roll it over the flattened tube. ‘The 
last few drops can then be squeezed 
‘out—mueh as you would flatten out 
dough. 


A Drill that Rivals a Shell 


WHEN « fourteen-inch sbell sereeches 
its way through the air, men stand 
aghast as it erashes into armor-plate, 
burying its nose in the fracture. When a 
‘super-hard steel drill, revolving at five 
hundred revolutions ‘a minute, plunges 
through armor-plate, a keen interest is 
awakened in the observers. 

A milled high-speed drill has broken all, 
records by the speed with which it can 
penetrate metal. Making six hundred 
revolutions a minute, it bores through 
tough machinery steel at the astonishing 
rate of thirty inches a minute. Making 
even hundred and fifty revolutions a 
minute, it plunges through seventy-two 
inches ‘of cast-iron, while it can travel 
through 9.2 inches of hard armor-plate in 
one minute, making two hundred and 
thirty revolutions, 


Waste Paper for Packing 


“JO not wate the waste paper!” should 

be posted everywhere. Not only 
can it be made over again into new paper, 
but it can be used as packing material 
For this purpose there are special stripping 
machines which cut the paper into small 
strips. These are dumped into 

nd pressed. 

‘There are several types of machines used 
for cutting paper. One is suitable for an 
office and is driven by a 1.5-horsepower 
motor. Twelve thicknesses of paper can be 
cut through by nome of these waste-paper 
machines. 


Dropping Caps Down a Tube to 
a Threading Machine 


FEEDING screw caps to a threading 
machine—that's what the «irl in the 
picture is doing. One by one, she picks 
‘them out of the bin in front of her, and 
drops them down a small tube at the side 
‘of the bin, When they reach the bottom 
‘hey are grasped by the revolving machine 

‘This machine rolls threads on sbells, even 
when the neck is as small as one half inch 
Jn diameter andthe flange as large as three 
inches, 

‘This method of feeding means absolute 
safety for the operator. She sits on a 
platform at the side of the machine and ix 
well out of its way. She climbs to her post 
by way of a short fight of steps. 

‘Any device that makes for safety for 
factory workers is bound to reflect in added 
production. However, it is not always 
easy to convince factory managers or 
owners of this fact, and so there are con- 
stantly being added to the statutes of the 
various states laws for the protection of the 
workers, 


It Measures Water for Concrete 


AN, automatic water-measuring device 
hhas been invented to enable the 
concrete-worker to gage the amount of 
water required for the various grades of 
aggregate. 

With weather conditions known and a 
known quality of aggregate, a fixed supply 
of water is required. This ean be regulated 
by the automatic tank, 

"The tank is filled from the water supply 
for each batch of concrete. It is fed into 
‘the tank through the bottom after passing 
through a three-way valve. When the 
hhandle of the valve is set to the emptying 
porition the inflow of water is automatie- 
ally stopped. The outflow is controlled by 
the regulating valve set to give any desired 
amount of water. This valve consista of 
‘a spherical housing in which is set a bronze 
plug to which is attached a short pipe. 


For Honest Scales 


EVERY few years the public nds itt 
being cheated, and a campaign is 
started for honest scales. "In. Denver 
campaign is now being carried on. 

Mrs. Jones buys a pound of meat, She 
then’ taker it to an “official free ety 
scales” booth, and has it weighed. If it 
isnot an exact pound, abe receiver a 
Certificate, which she takes back to the 
buteher, demanding her money's worth. 

Duplicate certifeater are kept by the 
official weighers. If several bear tt 
hame of any one merchant, the city in- 
tector visite him. 


Lock Your Car 
from the Dashboard 


NEW automobile lock has been intro- 

duced that cuts off the gasoline at 
the carburetor, although it is operated 
by a button on'the dashboard. When you 
wish to lock your ear, you pull out the 
button just as, in some cars, you pull out 
tthe ignition button to shut off your en~ 
gine. If you lock it at night in the 
garage, you will prevent possible gus leaks 
and fire. 

The button is attached to a cord con- 
nected with a latch on the lock. When the 
cord is pulled, the latch is turned and the 
lock locked. When you wish to start your 
‘ear, you lift up the hood and use a key to 
release the lock. 

‘The operation is so simple that in a short 
time it becomes second nature. 


Bracing the Riveter 


BELOW is pictured compresed-air toot 
‘that is a great help to the riveter. It 
in nothing more nor less than a piston and 
‘a cylinder. 

Tt is put in place in a boiler as shown, 
and air is allowed to enter the cylinder. 
‘This forces the piston out, and the tool then 
ncta as a brace inside the boiler. It also 
holds the rivet in place while the workman 
‘on the outside of the boiler wes the rivet- 
{ing hammer on it. 

All strains are taken off the boiler in this 
way. Otherwise the hammer on the out- 
tide would be apt to knock the boiler out 
of true, 

Such a pneumatic brace will find many 
other uses about the large shop. For in- 
wy be used in forcing pieces in 
place instead of using n hammer. 1 i x 

idy tool for applying pressure wherever 
needed. A amall compressor will supply 
tthe tool with sullicient air. 


It Blows Wherever It Goes 


'HIS is a wandering blower. It is ready 

for duty at all times in any part of the 
factory or garage. It ix necessary only to 
push it to the place where it is needed and 
‘connect it to the electric circuit. A steady 
flow of high-pressure air in available, 
which may be used for a multitude of 


urpores. 

Keeping the delicate machinery and 
‘electric motors of the factory free from dust 
is only one of the important uses of this 
new outfit. It will deliver six cubic feet of 
air a minute under a pressure of two hun- 
dred pounds to the square inch. This in 
sufficient to inflate the largest automobile 
tires. 

An attachment may be used with the 
blower that will spray gasoline on machin- 
ery to clean it of accumulations of grease 
and dirt 


A Tool for Wrecking Walls 
and Ceilings 


IF one desires to remove the walls and 

ceiling of a house, here is a tool, ine 
vented by Edward’ F, Wilkinson, of 
Gramercy, Louisiana, that will do 
with the bother of erecting a scaffold. 

‘The iron bar is sufficiently long to reach 
to the ceiling of the average room. It is, 
particularly adaptable to the removal of 
tongue-and-groove boards, After the nails, 
have been extracted by the claw, the first 
board is pried out by the chisel edge. ‘The 
shank is pressed down through the open 
‘space and the feet of the device are en~ 
‘gaged with the next board, the lower foot be- 
neath, and the upper foot above the board. 

‘A lever movement is exerted, which has 
tthe effect of lifting the board’ out of ite 
place in the ceiling or the wall. 


Drilling Made Safe 


WEEN using compremed air oF electric 
drills of the larger size in drilling and 
tapping out boilerplate, workmen are 
‘sometimes injured if the drill or tap hap- 
pens to break or catch in the work, Some- 
times the drill pulls itself out of the work- 
‘man’s hands and whirls about with terrific 
force. 

To prevent this, the little guide shown 
below is brought into use. ‘This is placed 
into a hole in the boiler and the handle of 
‘the drill is slipped in place, 

‘The drill is free to move backward or for- 
ward, but it cannot tun around. The 
guide aloo helps to keep the drill moving in 
a straight lin 

The ame device can be used in con 
nection with high-power electric drills, since 
‘accidents are liable to happen with these aa 
well as with the compressed-air drills. 

‘This is a solution of a problem that has 
cost thousands of lives. 
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She Isn’t Afraid of Slipping 


SOME morning in midwinter, when you 
ook out of a window of your comfort- 
able steam-heated room and seo the trees 
listening in the sunshine, you exclaim 
“isn't nature wonderful 

‘An hour later, though, you discover that 
the north wind that made the world so 
beautiful has converted the sidewalks into 
weerink, and walking becomes un- 
table and dangerous. 

‘The young woman in the picture above 
in not afraid of the iciest pavements, now 


heels by straps, and their 
bite into the ice with every step. 


Making 360 Loaves an Hour 


HOW tone would it take a baker to roll 
the dough and shape 360 loaves of 
bread, of how many bakers would it take 
‘to make this number of loaves in one hour? 

re is a machine that, with seant human 
‘aid, can mold sixty loaves a minute! 

At the rate of a loaf a second, this 
mechanical “dough-molder”” turns out the 
bread ready to be sent to the ovens and 
baked. It is a device that not only saves 
nbor, but simplifies it, working with pre- 
cision and speed. 

Even so, working eight hours a day, 
even days a woek, more than six hundred 
‘of these machines would be required to 
prepare one loaf of bread a day for each 
ff the inhabitants of Manhattan. 
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This Girl Pedaled Almost Across 
the English Channel 


CROSSING the English Channel by ait- 
plane has become very popular, 
chiefly because of the unpleasantness of 
the rough trip by boat. Yet here is a 
young girl who calmly decided to pedal 
her way across 

Her bicycle is mounted on a pair of 
cylindrical’ pontoone, and the rear whee! 
is equipped with small paddles instead of a 
tire. ‘These paddies make the bicycle 
ship move when the pedals are worked. 

‘Miss Hill, the eaptain of the ship, made 


Her ship over- 
turned and she had to continue her journey 
in a boat. 

Ve congratulate this daring young 
woman on achieving that much of her 
journey, and we should like to inquire 
‘whether she felt any tendency toward sea- 
sickness. Perhaps in the excitement of this 
unusual crossing she forgot the Channel's 
reputation in this direction. 

‘The picture above shows Miss Hill 
snatching a hasty lunch on her way across. 


A Bicycle Side-~Car for Baby 


OF comms, slde-cars are not new, but 
they have not been used extensively 
in connection with bicycles, ‘This man 
thought it would be practical to make one 
for his baby girl. He produced the sub- 
‘stantial attachment shown. 

‘The car itself is suspended on springs, 
which make it very comfortable to ride in. 
‘The frame is, made with standard pipe 
and fittings. The wheel used is similar to 
tthe front wheel of a bicycle, A celluloid 
windshield and a smali leather top, to 
keep out the sun and rain, complete’ the 
outit, 

It’s nice for baby, 
dad. 


ind not too hard on 


Ringing the Duck 


T does not seem so difficult to tons a 
light ring over a duck’s neck, but try it 
and see! In Germany this has developed 
{into a sport, “ringing the duck."” 
For five’ marks a player has threo 
chances to throw the ring over the duek's 
If he wins, he gets the duck, This 
‘game js Jess inhumane than that of “wring- 
ing the goose,” considered a legitimate 
‘The goose is hung by ita 


is greased, it undergoes considerable tor- 
ture before the neck-wringing is aceom- 
plished. 


Dr. John A. Harriss, New York's mil- 
ionsire Special Deputy for Traific, who 
thas spent many years in a study of New 
York's peculiar’ trafic problems, and 
‘who installed the present block traffic 
gystem on Fifth avenue at a personal 
‘expense of twenty thousand dollars 
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Speeding Up Traffic on the World’s 


Busiest Corner 
How Dr. Harriss modified the railway block- 


HE traffic problems of 
New York city, per- 
haps the most difficult, 

and complex of any city in 
the world, and assuredly of 
any city’ in the United 
States, are not solved by a 
group of heavy-browed ex- 
perts gathered in solemn 
conference around piles of 
maps and charts and blue- 
prints, They are solved by 
one man—a tall, broad- 
shouldered, keen-eyed man 
who stands hour after hour, 
looking out of a window of 
his office upon the mael- 
strom of vehicles and pe- 
destrians that is Forty- 
second street and Fifth 
avenue, thinking traffic and 
seeing nothing but traffic 
until suddenly an idea leaps 
full-fledged into his brain, 
and then, presto! — new 
traffic rules are promul- 
gated and New York city 
takes one more step toward 
the traffic millennium when 
there will be no accidents 
and when motor vehicles and pedes- 
trians will move east and west and 
north and south in perfect peace and 
harmony. 


New York's Special Traffic Deputy 


This man is Dr. John A. Harriss, 
Special Deputy Police Commissioner 
for Traffic. It is a big job with a 
big title, but for the long hours he 
puts in and the hard work he does 
Dr. Harriss receives probably . the 
smallest pay of any man in the world. 
He receives exactly nothing—or even 
less than that, because, being an ex- 
tremely wealthy man, he never asks 
the city to pay for putting his new 
traffic ideas into effect until he is 
certain that they will be success- 
ful. He pays out of his own 
pocket whatever expenses are in- 
curred in giving them a thorough 
test, and then, if they justify it in 
the opinion of the Police Commis- 
sioner and the other city officials, 
‘ne municipal authorities take hold and 
continue the schemes. The most that 
Dr. Harriss ever gets out of his work 
is a letter of thanks from his boss — 
that and the knowledge that he has 
contributed to the safety and the hap- 
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signal system and applied it to Fifth avenue 
By Herbert Asbury and Joseph Brinker 


piness of some millions of his fellow 
citizens, And that in itself, of course, 
is no mean reward. 

Between five and six o'clock in the 
evening approximately 4500 vehicles 
pass the corner of Fifth avenue and 
Forty-second street. If the vehicles 
xoing in both directions were evenly 
divided, it would mean that 2250 
vehicles would go north and 2250 
vehicles south on Fifth avenue within 
the hour. Expressed in minutes in- 
stead of hours, thirty-seven vehicles 
pass the corner traveling north every 
minute and an equal number travel- 
ing south. Since Fifth avenue is 
wide enough for only three lines of 
traffic in each direction simultane- 
ously, thirteen vehicles, three abreast, 
thirty-seven or thirty-nine in all, pass 
the corner every minute in each di- 
rection. 


Fifth Avenue in a Rush Hour 


‘Try to form a mental picture of 
thirty-seven vehicles passing the cor- 
ner every minute going north and 
thirty-seven more going south simul- 
taneously. ‘Then consider that there 
are almost half as many vebicles wait- 
ig to cross this heavy stream of 
traffic in order to get from one side of 
Fifth avenue to the other, and the 
traffic jam becomes more’ realistic. 
Consider, too, the thousands of pedes- 
trians waiting to cross from one corner 
to the other, these up with the 
north- and south-bound vehicles and 
those bound east and west, and you 
have some idea of conditions at the 
most congested vehicular corner in the 
world. Picture also the pedestrians 
trying to worm their way through the 
streams of vehicles, some of them the 
costliest of limousines, moving ahead 
less than a foot apart, and you get a 
still better picture of ‘the traffic jam 
that used to occur every night at 
that famous corner. Vi “used 
to occur,” for this condi 
entirely changed. 

Many of us remember the curious 
little platforms surmounted by Iamp- 
posts—safety isles, they were Galled— 
that used to dot Fifth avenue at vari- 
ous comers from Forty-second street 
north. It was Dr. Harriss who inves- 
tigated and found that a great many 
accidents were caused by the safety 
isles becoming overcrowded with pe- 
destrians, some of whom were pushed 
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off into the paths of automobiles. He 
abolished them, had them destroyed, 
and the records of the Police Depart 
ment immediately showed a decided 
reduction in the number of traffic 
accidents on those corners. Dr. Har- 
riss made radical changes all over the 
city, making one-way streets out of 
such an important artery of travel as 
Central Park West, which showed an 
unusually high percentage of the city’s 
accidents—and traffic conditions once 
in showed an improvement. 
‘Many schemes were tried out in 
an effort to speed up Fifth avenue 
traffic, but they all failed because 
the underlying principle was wrong. 
‘There was no uniformity of travel 
above or below the congested corner. 


The Traffic Was Chaotic 


At Forty-second street the traf- 
fie might be proceeding north and 
south while at Forty-third street 
it might be proceeding east and 
west, with the result that the 
vehicles passing Forty-second street 
going north had to come to a stop to 
permit the east-and-west travel at 
Forty-third street. This, of course, 
slowed up traffic, and when thesame 
thing occurred at ten or fifteen other 
corners along the twenty-three 
blocks from the congested area be- 
tween Thirty-fourth street and Fif- 
ty-seventh street, it created such a 
traffic muddle that the authorities 
in charge became alarmed. 


During one test period it was found 
that it actually took one vehicle forty 
minutes to pass from Fifty-seventh 
street to Thirty-fourth street, a dis- 
tance of slightly more than a mile. 
‘This was at a rate of less than two 
miles an hour! 

The next step in the plan was a pro- 
posal for one-way traffic going south 
‘on Fifth avenue from ten o'clock in 
the morning until five o'clock at night, 
with all northbound traffic shifted to 


© Underwood & Underwood 
What the towerman sees from his 
box overlooking, Fifth avenue. 
Probably more individuals pass his 
hhouse in a day than many persons 
see in a Wfetime 


Park avenue, two blocks farther east, 
during the same period. This plan 
ineluded tower signals erected along 
Fifth avenue to assist in the traffic 
movement. 

Although this one-way traffie plan 
was never actually put into effect 
because it was shown to cause more 
instead of less confusion on such an 
important thoroughfare, the towers 
erected were retained and employed 
in the present plan of two-way traffic, 

which has reduced the running time 
between Fifty-seventh street and 
‘Thirty-fourth street from forty min- 
utes to less than ten minutes, or 
more than seventy-five per cent, 
and, in the bargain, has permitted 
from twenty-five to fifty per cent 
more vehicles to use Fifth avenue 
with leas congestion than ever 
before! 


What the Towers Have Done 


‘The secret of this wonderful 
achievement is that the towers have 
made it possible for all vehicles 
going north or south on Fifth ave- 
nue within the congested zone to 
‘move at the same time and to stop 
at the same time to permit the 
crossing of traffic on all the inter- 
mediate streets between Thirty 
fourth street and Fifty-seventh 
street. : 

In other words, traffic on Fifth 
avenue is now’ practically contin- 
uous in movement, except during 
stated interval itis inter- 
rupted to permit cross traffic on the 
intermediate streets. No longer is 
traffic moving north and south on 
Fifth avenue at Forty-second street: 
and east and west at Forty-firat 
street. It is moving north and 
south across all side streets at once, 
and across Fifth avenue at all side 
streets at other intervals. Vehicles 
move between one tower and the 
next in much the same manner as 
trains controlled by the block sys- 
tem of the railroads, except that 
when north-and-south travel is 
stopped, the vehicles must halt at 
the nearest street intersection, no 
matter whether it is at the tower 
or not. 

It is just this continuity of 
travel that has speeded up traffic 
and made Fifth avenue the fastest 
congested street to travel on in the 
world. 


How the Signals Work 


It is the block-signal-tower idea 
that has been responsible for the 
successful working out of the prin- 
ciple in practice. Each tower con- 
sists of a small boxlike house set up 


‘The traffic on the cross streets is guided entirely by the movement of vehicles 
dn the avenve, renting ina slight delay im starting. Here is'a suggestion 


for installing signal 


Tights in view of 


‘vehicles on side streets 
a 


on steel stilts, with the floor of the 
house twelve feet from the roadway 
so as to give its occupant a clear 
view of the roadway from one 


tower to the next. Besides a fixed 
white light that is used as a position 
light when there is no traffic regula- 
tion—for instance, in the middle of 
the night—there are two sets of three 
other lights on each tower, one set 
facing north and the other set 
south. 

Each set of lights consists of an 
amber-colored lamp, flanked on one 
side by a green lamp of the same size 
and on the other by a red lamp. 

‘When the amber lamp is lighted, 
it is a signal for traffic to move north 
and south along Fifth avenue, with 
east-and-west traffic in the side streets 
at a standstill, When the green lamp 
is lighted, it indicates that the north- 
and-south traffic is to stop to permit 
the vehicles in the side streets to cross 
Fifth avenue. The red lamp is used in 
order to flash a warning signal that 
the direction of traffic is about to be 
changed from the north-and-south 
to the east-and-west direction, or 
ice versa. 

‘The red signal is always shown be- 
tween the amber and green signals, 
and indicates that the vehicles in mo- 
tion at the time must stop to permit 
traffic to resume at right angles to the 
line then moving. ‘The time interval 
between the flashing of the red signal 
and the amber or green one following 
it permits the street intersections to 
be cleared, so that there is no delay in 
changing ‘the direction of travel as 
soon as the signal is flashed. This is 
the theory of the system of continuous 
traffic, 


One Man Controls All Signals 


‘There are five signal towers, one at 
‘Thirty-fourth street and one at Fifty- 
seventh street, with three intermedi- 
ate towers at Thirty-eighth, Forty- 
second, and Fiftieth streets. ‘The 
tower at Thirty-eighth street is not 
used as a block or stopping-point, but 
i required to flash the signals between 
the tower at Forty-second street and 
that at Thirty-fourth street because the 
street level at the latter street is 


much lower than that at Forty-second 
street. 

‘The flashing of the signals at all the 
towers is controlled by one inan in the 
tower at Forty-second street. He 
employs an electric push-button bell 
system to notify the men in the other 
towers that he is about to change 
signals. This ringing of the bell gives 
the operator in each tower a sufficient 
interval of time to enable him to 
change the signals on his own tower 
simultaneously with the other opera- 
tors. 

All the towers are connected by 
telephone in case the bell system 
should get out of order. 


Traffic Direction Is Scheduled 


‘The signals are in operation from 
nine o'clock in the morning until mid- 
night, and apply not only to vehicular 
traffic but to pedestrian crossings as 
well. The time allowed for north- 


and-south and east-and-west travel 
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depends upon the time of day. From 
eight until ten o'clock in the morning, 
north-and-south traffie moves in pe- 
riods of one and one half minutes, with 
east-and-west traffic at forty-seeond 
intervals. From ten in the morning 
until seven at night, the north-and- 
south interval is increased to two min- 
utes, with the east-and-west period 
remaining at forty seconds. From 
seven in the evening until midnight, 
the north-and-south period is still two 
minutes, with the east-and-west in- 
terval reduced to thirty seconds. The 
red light to indicate a change of traffic 
Girection is flashed for five seconds at 
all times. 

While the traffie system is by no 
means perfect as yet, the great speed- 
ing up of traffic that it has made pos- 
sible gives promise that it may be 
introduced on still other streets as 
New York's vehicular congestion be- 
comes more and more serious. While 
it is difficult to estimate the saving 
effected in dollars and cents since the 
new system was installed, it is prob- 
able that the entire cost of the instal- 
lation is saved every day it is in 
operation. 

‘An average of 4500 vehicles an 
hour for ten hours a day means 45,000 
vehicles using the ave If thirty 
minutes are saved each vebicle in 
moving from Thirty-fourth street to 
Fifty-seventh street, the total time 
saved is equivalent 'to 22,500 hours. 
Estimating the time of the occupants 
of the cars using the avenue at the 
low average of one dollar an hour, the 
system would save $22,500 a day or 
$6,750,000 for a 30-day yei 


Suggestions for Improvement 


Perhaps it may be possible to im- 
prove the system so that one man can 
operate als. By electrical con- 
trols, one man in one tower could 
change the signals on his own tower 
and the other four without the neces- 
sity of passing the word along to a 
man in each tower who does nothing, 
more than open and close an electric, 
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worse, and entangled the probe 
lem in a maze of red tape and 
pompous official direction. He de- 
cided to learn all there was to learn 
about traffic, so he went to London 
and Paris and Rome and Berlin 
and Vienna, and for month after 
month he traveled and looked and 
listened and talked to traffic ex- 
perts in the four corners of the 
earth—and then he eame back to 
the United States to wait for a 
chance to put into execution some 
as new-found ideas and know! 


Dr. Harriss’ Appointment 


‘That chance came when Richard 
E. Enright, New York's Police 
Commissioner, made Dr. Harriss 
Special Deputy for Traffic, and 
it was not long after that event 
that motorists and pedestrians 
began to notice that the handling 
of the traffic in the metropolis, 


switch in accordance with the bell 
signals from the one controlling tower. 
It may also prove possible to install 
sets of three lights, amber, red, and 
green, as on the towers, on the oppo- 
site corners of buildings at each of the 
side-street intersections with Fifth 
avenue. At the present time the 
operators of vehicles waiting in the 
side streets to cross Fifth avenue ean- 
not see the signals on the towers, and 
there is a slight delay in beginning 
traffic across the avenue unless a traffic 
officer is stationed at the street inter- 
section. 


Every One Must Help 


‘The key-note of Dr. Harriss’ cam- 
paign to make New York city’s traffic 
the best handled in the world is eoop- 
eration between the pedestrian, the 
business man, the motorist, and the 
police. He says: 

“For one man to attempt unaided 
to find the solution of a problem that 
presents so many factors, commercial, 
social, and municipal, would be mani- 
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‘The officials who 


festly impossible. 
have to do with traffic in New York 
must depend upon the cooperation 


of the police, automobile owners, 
chauffeurs, and owners of business 
establishments and places of amuse- 
ment. 

‘The innovations that I have put 
into effect have been largely adapta- 
tions of well known principles of busi- 
ness efficiency. They provide for the 
elimination of needless waste of time, 
the recovery of lost motion, the pre- 
vention of friction, confusion, and 
misunderstanding. ‘They should suc- 
ceed because they take into account 
the spirit of sportsmantike teamwork 
and the unfailing good nature which 
is typical of American crowds. And 
without the cooperation and sympa- 
thy of the people, rules and regulations 
are of scant avail.” 

Dr. Harriss became interested in 
traffic regulation many years ago, 
when as a motorist he was continually 
coming in contact with laws that 
were supposed to control traffie but 
that in reality only made a bad matter 


always the best in the United 
States, was becoming even better; the 
police were more efficient, there was 
more system to the work, and there 
was an all-around improvement that 
brought joy to every one who traveled 
in automobiles as well as those who 
had to jump out of their way several 
times during the day. 

‘Dr. Harriss recently returned from 
a trip to Europe, where lending traffic 
‘experts in London and Paris listened 
with great attention to his latest ideas 
for making city street congestion less 
costly in lives and money. It is said 
that the London authorities are con 
sidering the installing of the Fifth ave- 
nue system in that most congested 
city in Europe, 

With such aman as Dr. Harriss at 


ment, surely every citizen of the me- 
tropolis will not begrudge the little 
thought required to obey the rules as. 
laid down by that department. As 
before stated, with the full cooperation 
of every man, woman, and child — 
the latter trained by the schools to 
observe traffic regulations—the prob- 
lems and complexities of modern traf- 
fie without doubt would be consider- 
ably simplified. 
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pane cross «sie teense London’s Five Levels of 
Managing the public at one 


suspension bridge, which it replaces, extending 
‘across the Thames A double tramway track 
‘occupies the outer edge of the Embankment, 


tion, Togas hy na 
‘The station caries traffic at five levels. 


“ 
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while seventeen feet below its inner edge are the 
lectrifed rails in the District Railway tunnel. reround 
his are the tube railways, the Hamp- swarming with the masses of hurrying humanity 
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Measuring the Home-Brew Kick 
Various methods of keeping within the eighteenth amendment 


OW high does the home 
brew kick? In these days, 
the citizen desiring to keep 

his elixir of malt and hops or his 
wine within the half per cent limit, 
can find simple devices by which 
he can know the amount of aleohol 
in fluids of his own bottling. 

All methods for finding the 
strength of the brewed beverage are 
based upon the differences between 
the fermented and the unfermented 
liquids. When a cake of yeast is 
put into the wort or the kickless 
beer, it splits up the sugars and 
malt into aleohol anda gas quite 
the same as that which bubbles up 
through soda water and other soft 
drinks. Much of the gas escapes 
into the air, and the aleohol mingles 
with the water of the brew. As 
alcohol is lighter in weight than 
water, it follows that the beer is 
of a different density than 
it was before fermenta- 
tion began. 

For the purpose of find- 
ing out the relative or 
comparative densities of 
Liquids, the hydrometer or 
“water measure” is used, 
and the instrument which 
is best suited for register- 
ing the home-brew kick is 
a type of this appliance. 
‘The common hydrometer 
consists of a glass bulb, 
drawn out at one end into 
a thin stem and at the 
other into a smaller bulb, 
which is weighted with 
quicksilver or fine shot. 
When it is put into a 
liquid, it bobs up and 
down’ for a few seconds, 
until it comes to an even 
balance. The weighted 
end holds it at rest, while 
‘on the scale placed within 
the hollow stem you may 
read numbered degrees, 
which show the difference 
between the liquid being 
tested and plain water. 
The result obtained is 
based on the fact that 
when a solid floats in a 
fluid, it shoves out of its 
way’ as much of that 
liquid as is equal to its 
own weight. Instruments 
of this kind are dropped into tall 
glass jars filled with the liquid to 
be examined, which naturally, as it 
a forced out of place by the floating 
weight, rises higher in the vessel. If 


By John Walker Harrington 


they are put into a liquid 
heavier than water, they 
do not sink so ‘deep. 
Every swimmer has noted 
that he floats more easily 
in the heavy briny waves 
of the ocean than he does 
in lighter fresh water. 
If the liquid is of lower 
density, more of it must 
be displaced before the 
weight of the instrument 
is supported, and it ceases 
torise and f 

If the home brew con- 
tained only alcohol and 
water, it could be quickly 
tested with the hydrom- 
eter here deseribed. Many 
dealers in malt and hops 
and home-brewing sup- 
plies, who ought to know 
better, have been selling 
this instrument to their 
customers. It will give 


accurate readings, if eare- 
fully made, by which one 
can find out the strength 
of whatever whisky or 
brandy he may have saved 

damp 


a relic of the de: 
days beyond ree 
those fluids contain very 
little dissolved solid mat- 
ter, because they have 
‘been distilled. 

‘Beer and ale, as we 
have seen, are heavily 
loaded with sugar before their fer- 
mentation and after fermentation are 
still denser than the rill, on account 
of the malt and coloring matter and 
other substances which the water in 


them has taken up. 
Realizing that, the 
brewers make use of a 
specially constructed 
instrument, based on 
the principle of the 
hydrometer, but with 
adifferent scale, which 
tells how much aleohol 
is present, but in an 
indirect way. It is 
called a saccharimeter 
er, in other words, 
“sugar measurer. 

No beer is properly 
made which still tastes 
of sugar, for as we 
have seen, sugar is 
converted "into kick 
and bubbles. ‘The 
saccharimeter tells us 
how much sugar has 
been lost and the rest 
of your problem is easy to solve. 

In using the saccharimeter, pour 
the liquid to be tested into the glass 
jar which chemists call a graduate, 
Fill it within a short distance of the 
top, so that when you slip in th 
strument, the liquid, when it rises, will 
be on a level with the lip or brim of the 
vessel. 

Remove all bubbles before noting 


charimeter is still. Mal 
your readings for comps 

To calculate the amount of alcohol 
present, subtract the number of de- 
grees shown for the second reading, 
that is that of the fermented beer, 
from the reading which you obtained 
from the wort or the unfermented 
fluid. Thi 


Wort 2 
Beer |: 4 
Difference 8 


For rough estimates, divide this 
result by two; for more exact results 
take forty-five per cent of it. The 
strength of this brew in the specimen 
readings above would therefore be 
nearly 4 per cent in aleohol, or, to be 
more precise, 3.6 per cent, or about 
the same as brewers made before they 
descended first to 2.75 and then to 
one half per cent. Directions for mak- 
ing home brews prescribe that the 
extra kick be expelled by heatit 

First-class saccharimeters have small 
thermometers also in their bulbs by 
which one may know the exact tem- 
perature of the liquids being tested, for 
‘there are slight differences in ‘the 
readings for fiuids, warm or cold. 


January, 1921 


‘The unfermented wort, of course, 
should be cool before it is inves- 
tigated. Chemists allow for dif- 
ferences in temperature. In read- 
ing the thermometer, be sure to 
leave its bulb in ‘the liquid, 
although it will be necessary to 
lift up the saccharimeter itself. 

By observing closely the ac- 
companying photographs, posed 
through the courtesy of the 
Schwarz laboratories, of New 
‘York city, you may soon become 
expert in its application, 


Dr. Waldbott’s Alcohol Test 


Another simple test is that 
recently devised by Dr. Sigmund 
Waldbott, of the University of 
Cincinnati. He uses a small 
copper flask, which is connected 
with a cylinder containing glass beads 
placed above it, and from this cylin- 
der is led a tube which is smaller 
at its outer end. Put the fermented 
liquid into the flask and apply hea 
A Bunsen gas-burner is the best device 
for raising the temperature. The 
vapor driven off from the heated fluid 
goes up through the little bead-filled 
drum, and escapes through the tube. 
Dr. Waldbott says that if the fluid 
in the flask contains 3 per cent of al- 
cohol, the eseaping vapor will burn 
at the tip of the tube for three min- 
utes in a flame three inches in length 
after it has been lighted. If the beer 
contains only one half per cent, 
the flame will be about the same 
length, but will last only twenty or 
thirty second: 

Both brewers and Internal Revenue 
agents have in the past few months 
found the new type of ebullioseope or 


How you should use the saccharimeter 
for home brews. ‘The liquid is level 
‘with the edge of the jar and all foam 
has been removed. By showing the 
sugar lost, the alcohol content is proved 


Are You a Lawbreaker? 


iE half of one per cent. You 

know what that means. If 
you make your own wine at home, 
or brew your own beer, how can 
you tell whether it contains more 


than the permissible one half of 
one per cent alcohol? 

In this article some simple in- 
struments are described which 
will enable any householder to 
measure the alcohol in his home- 
made beverages. 


ebulliometer, invented by Dr. Juerst, 
a very satisfactory means of making 
rapid and reasonably accurate tests of 
near-beer 

‘This instrument is based upon the 
differences in the boiling-points of 
water and alcohol. If a liquid contains 
some alcohol, it will go into ebullition 
more quickly than plain water. Hence, 
the ebullition meter or the ebulli- 
‘ometer. 

‘This long-named device, which is 
about sixteen inches in height, con- 
sists of a miniature metal boiler into 
which the fluid under our scrutiny is 
placed and then heated with the 
alcohol lamp underneath it. De- 
natured alcohol, of course. A delicate 
thermometer which is attached shows 


the exact temperature. ‘The operator, ° 


however, must first boil pure water in 
the device, for as differences in the air 
make slight variations of the point at 
which water boils, there must 
be an up-to-the-minute water 
reading as a basis of comparison. 
Although the Juerst instrument 
fs not official, it is a great help to 
the brewer in keeping tabs on his 
processes. Though it is possible 
to brew a beer originally which 
contains less than one half of one 
per cent of alcohol, the brew- 
masters usually make the beer of 
2.75 strength, and then drive the 
alcohol out of it by passing it over 
a heated metal surface. 


Drinks with an Evil Tendency 


In this way, they ean retain 
their old appliances, and as hope 
dies hard in the human breast, 
scores believe that some day they 
may be able to vend beer which 
is not devoid of a recoil. 

This deviceisalsoused by makers 
of soft or temperance drinks, for 
even the most harmless fruit- 
juices, or mixtures containing a 
little ‘sugar, are likely to go on 
their wayward path by getting a 
stiff nip. The Eighteenth Amend- 


a 


‘ment has not nullified that great 
statute of Nature, the law of 
fermentation, and the tem- 
perance-drink vendor, as well as 
the brewer, is in terror of put- 
ting on the market a beverage 
‘which has more spirit than the 
Government permits, The brew- 
er must sterilize his product 
with great care, lest before it 
is in circulation some vagrant 
‘yeast germ orallittle excess sugar 
will have started the fermen- 
tation all over again, ‘The Gov- 
ernment chemists realize that 
even after the beer has left the 
brewery, some evil disposed per- 
son, desiring to injure the maker, 
may put yeast and sugar in the 
finished product. Hence the 
utmost vigilance at all stages of 
manufacture, and the frequent 
appeals to the ebulliometer or sim- 
ilar quickly responding devices. 


Some More Complicated Tests 


Valuable as are the emergency 
methods for rapid determinations of 
aleohol, both the Government and 
the brewers, in examinations where 
absolute accuracy is demanded, as 
when a question has been raised on 
a decimal basis, resort to the polar- 
iscope, the picnometer, and distil- 
lation appliances, with which the 
home brewer would not care to con- 
cern himself. 

‘The householder has within his 
reach, however, means by which he 
can tell where he stands in his domestic 
brewing and therefore can find scant 
excuse for pleading ignorance of the 
strength of the potations made under 
his roof-tree. 


Grubbing Up Tree-Stumps with Liquid Oxygen 


N account of the scarcity of plastic 
explosives since the war, liquid 
oxygen has recently come into exten- 
sive use as an explosive. Liquid oxy- 
gen in itself, of course, is not an ex- 
plosive; it must have a carrier in 
the form of a paper cartridge. 
Tt is necessary to saturate this 
cartridge in the liquid oxygen for 
from twelve to fifteen minutes to 
make it effective. The fuse should 
be drawn through the cartridge 
before subjecting it to the soaking 
process. The small flame of the 
fuse is sufficient to convert the 
cartridge into earbonic acid and 
water vapor. 

Some very promising ‘tests of 
the use of liquid oxygen for grub- 
bing up tree-stumps—and thereby 
recovering needed amounts of 
have recently been made in 
the Grunewald woods, near Ber- 
lin, A blast-hole about five feet 
wide was made in such a man- 
ner that the cartridge could be 
inserted below the rootstock 
of a giant oak. Next the 
liquid oxygen was poured into 

vessel and the 
thoroughly —im- 
mersed. Finally the soaked 
cartridge was placed in the 
hole and covered with earth. 

The grubbing up of this 
root, which required only two 
cartridges—absorbing sixteen 
hundred grams of liquid oxy- 
xen—strikingly illustrates the 
possibilities of this explosive, 
which many experts consider 
to be the explosive of the 
future, 

Neither liquid air nor ear- 
bon cartridges are subject to 
the legal restrictions that 


apply to the storing and transporta- 
tion of explosives. In fact, previous 


to the soaking process there is no ex- 
plosive present. The eartridge inserted 
into the ground keeps its explosive 
character for only about 


twenty- 


‘After an explosion an oak rootstock was 
reduced to these fragments, which were 
recovered for fuel 


{A liquid-onyeen explosion. Liquid oxy. 
{Gen Gan be taely stored and transported 


Pouring the liquid oxygen into the 
“soaking” vessel, preparatory to 
saturating the cartridge 


five minutes, after which time 
all the oxygen required for. a 
chemical reaction becomes vat 
porized. Electric ignition ean, 
of course, also be used:in this, 
connection. 

Apart from thelr use in 
forestry, in connection. with 
clearing operations, road con- 
struction, and similar uses, 
these cartridges will probably. 
find many uses in agricul 
ture. In fact, their utility 
in all. kinds ‘of operations 
requiring power and rapid 
action will almost. certainly 
bring them into wide use on 
American farms when their 
practicability has been 
brought to the attention of 
farmers in this country. | 


How Sections of Huge Pipe Are Bent 


UGE steel pipes are 

usually cast, but they 
ean also be bent into 
shape. 

‘Take, for example, the 
hydraulic gas-mains shown 
here. They were made 
from sections of fiat steel 
plate. The sections were 
very thin—not any more 
than half an inch in thick- 
ness. 

‘After being cut to the 
proper size and bent into 
shape, they were riveted 
together until they made a 
pipe that was one hundred 
feet long. 

‘The outlets that will lead 


the main pipe. ‘The neces- 
sary welding was done 
pneumatically and the long 
ropelike tubing used for the 
purpose is shown resting: on 
the pipes. These tubes 
carry compressed air'to the 
hammers, which force the 
rivets into position, 

Each plate was bent into 
a semicircular shape, and 
then riveted to a similar 
plate to form a pipe. As 
the sections were added and 
the pipe lengthened, great 
care was taken to see that 
the upper and lower sec- 
tions were not added at the 
same place. Thus the joints 
were all firm, and subse- 


from the main pipes to aux- 
iliary ones are castings, and 
they also were riveted to 


quent gas leakage was un- 
likely. 
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Police frustrating a burglary by the use of the thermocouple, which detects heat 
ven off by the human body at a distance of six hundred feet or more 


HE human body radi- 
ites considerable heat, 
Heat waves are shot out- 
‘ward from it in all directions at terrific 
speed. An instrument has been per- 
fected that collects and concentrates 
these heat waves and projects them on 
a “thermocouple.” So sensitive is this 
new device that a human body ean be 
detected with ease at a distance of six 
hundred feet or more. 

‘A thermocouple is merely two dis~ 
similar metal wires soldered together. 
‘When heat waves fall upon a thermo- 
couple, a small current will be gener- 
ated. ‘The strength of this current 
will depend upon the intensity of the 
heat source. ‘The thermocouple used 


Heat Waves Betray Burglars 


‘This shows how the heat radiations are 
received from a human body and re= 
fected upon the thermocouple 


on this apparatus is placed at the 
focal point of a parabolic reflector. 
When heat waves strike the reflector, 
they are concentrated and reflected 
on the thermocouple, Thus a small 
current is generated, and caused to pass 


through asensitive electrical 
measuring instrument called 
a galvanometer, and in this, 
ay the slightest movementean beseen. 

A suggested use is here illustrated. 
A burglary is. being frustrated. ‘The 
sensitive part of the apparatus is 40 
mounted that it ean be turned in any 
direction, Armed with this, the police 
can “see” the approach of the burglars, 
though darkness hides them. 

‘As a demonstration of sensitiveness, 
a man was placed in a hole several 
hundred feet from the thermocouple. 
While he was concealed, the galvano- 
meter did not register. When he mere- 
ly raised his head above the surface, 
the instrument registered instantly, 


Getting Rid of the Japanese-Beetle Pest 


'N the farmers’ war on their enemies 

the Bureau of Entomology, United 
States Department of Agriculture, 
takes an active part. Its experts go 
out into the fields and analyze the soil, 
‘observe the birds, examine 


forty-eight quarts of beetles can be 
easily collected to demonstrate the 
efficiency of methods by which the raid 
was so well conducted. 

‘There are various ways of destroy- 


ing these insects before they reach the 
“beetle” stage. Burning stubble and 
spraying with flames of gasoline, with 
mechanical methods for controlling 
the fire, are among the most effective, 

‘This foreign beetle that, 


the insects, and work in- 
dustriously to discover ex- 
actly what things are 
beneficial and what are 
detrimental to the agri- 
culturists’ interests. 
Discoveries are fre- 
quently made and inven- 
tions devised to help eradi- |__ 


has made its appearance 
in New Jersey is known as 
| the Japanese beetle. “One 
way that has proved suc- 
cessful in fighting the pest 

| is the application of that 
S| deadly poison, cyanide. 
The poison is dissolved in 
water and is applied to the 


cate the farm's destructive 
enemies. Thus it is that 


Forty-cight quarts of beetles, gathered in a fight on the pest 
being carried on by the United States Government 


o 


soil, killing the grubs be- 
fore they can grow up. 


New and Better 
Ways of Loading | 
Live Stock on 
the Motor-Truck 


With the use of the motor-truck 
for transporting live ‘stock have 
‘come many improvements in hand- 
Ting. ‘At the Cincionati stockyards 
sheep are unloaded by meant of & 
horizontal chute pulled out from 
over a permanent inclined runway. 
‘The truck does not back up to the 


Unloading Sheep at the Cincinnati Stocky: 


chute, but, runs up parallel to it, 
Sitter which the horizontal chute 1 


A Complicated Segmental Swing Chute 


‘A somewhat complicated segmental 
‘swing chute that’ is swung around 
fn back of the truck.” The ‘device 
it in use at the Cincinnati stock 


yards. 

‘Notice, ia the small line sketch shown 
near the top of the page, the ing 
niously arranged trolley on which the 
‘curved metal chute swings. This type 
ff chute eliminates the necessity for 
backing the truck into exact alinement 
with the edge of the chute. 

‘At the right is a different type, in 
which the extended part of the chute 
is supported on legs 


A Simple Portable Inclined Chute 


nl 


his live stock by 


hogs, sheep, and cattle 
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A Simple Expedient to Avoid Broken Legs 


Although at some yards cows must 
‘till jump out of the truck bodies 
fon to the ground, a distance of 
three or four feet, this practice has 
been abandoned ‘at the mare. pro 
gressive yards because of the dan- 
Her of broken lees. One Kansas 

ity stock-raiser, aware of the 


danger of making bis cows jumy 


Why Motor-Trucks 
Are Supplanting 
Railroad Box-Cars 


More than 1,500,000 live hogs, 
sheep, beef cattle, and calves 
were hauled from farms to 
near-by stockyards by means 
of motor-trucks in 1919. Be- 
cause of the greater expedition 
of delivery by trucks as com- 
pared with railroad shipments, 
the truck is being used more 
and more in such work. 

It has many advantages over 
the rail method. The farmer is 
able to get his live stock to 
market while the price is high. 
This is not possible by rail 
shipping, for the freight-car 
has to be ordered first, and 
this sometimes takes two or 
three days. Then again, the 
animals lose less in weight 
when transported to market in 
motor-trucks, 

‘The motor-truck method has 
made necessary new methods in 
the stockyards, some of which 
are shown on these two pages. 


A Pocket Adding-Machine 


"THE Chinaman of the laundry counts 
his change on a rack of strung beads. 
‘The man behind the counter uses a cash- 
register, But here is a pocket adding and 
subtracting device that will enable any one 
to reckon the amount of figures in addition, 
division, or subtraction. 

‘To add, he puts the point of his pencil 
into one of the holes that surround the 
lower of the two cardboard disks and ro- 
tates the disk toward the right. To sub- 
tract or divide, he rotates the disk toward 
the left, 

"The two disks are so arranged that they 
revolve ‘ely ‘upon one another over 8 


‘The Tight-Fitting Overalls 


YH should overalls be 

around the waist and fe 
inquired Elizabeth Maddex, of 
Haute, Indiana, Whereupon she 
invented a new ki 

‘These overalls 
may be lookoned of tightened te 
each wearer, A pair of straps—one 
at the knee and one at the foot—are 
tewed into the sear of the trousers. 
They are joined together by « fue 
tener that snaps over a button after 
the straps have been wound around 
the legs, 

One look at the picture below 
shows the improvement that has 
been made in the humble 
overalls. 


A Free Balloon that Hasn’t 
Any Net 


NEARLY two centuries ago the frst 
free balloon drifted its way across the 
sky, yet today this obsolete type of air- 
‘craft still holds such a fascination that men 
continue the sport of “free balloon” voy- 
ages. 

‘The usual free balloon consists of a 
gasbag composed of light, airtight silk 
‘encased in a network of strong cords to 
which the basket is attached. But re- 
cently there has been invented a balloon 
that dispenses with the netting. Instead, 
the series of meridian and parallel sec- 
tions —"“trajectories,” they are called—are 
sewed on the envelope and tightened by 
adhesive strips. Each third section ends 
in the summit of one of the “bott-rope” 
ares, which form a wreath around the lower 
part of the envelope. 

‘The absence of network aids in replen- 
ishing the supply of gas. The car is 
more stable and repairs can be more easily 


Although this is the day of airplanes and 
power-propelled dirigibles, there is 
‘ination in “free ballooning” that retains a 
number of enthusiastic followers. Help- 
leas in the face of the wind, the free balloon 
drifts hundreds of miles in a course that 
varies with the currents of the air at 
different levels. 
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How to Strengthen Flower-Pots 


[ARG pots of clay, used for palms and 

other big plants, are almost sure to 
‘crack in time, from the strain and weight of 
the earth. The cracks usually start at the 
top and gradually extend the length of the 
ot. 

To prevent this, wrap a heavy copper 
wire tightly around the pot, under the 
shoulder. Cut the ends, leaving sufficient 
wire for the ends to be carried over the top 
of the pot and bent down inside to support 
‘the wire ring. One support is not enough, 
20 a piece of wire should be inserted under 
tthe ring on the side of the pot opposite the 
first support. This should also be bent 
over the top of the pot. 


Thawing Pipes by Torch 


of zero weather, and 
good deal about 


frozen pipes.” ‘The plumber comes 
with his blow-torch, and thaws them 
‘out inch by inch. Now, however, 
there is an attachment for the torch 
that enables the flame. to concen 
trate on a lurge section of the pipe at 


a time. 

It is a long tubular ease, closed at 
both ends, that fits on the spout of 
the torch.” A longitudinal nection of 


the tube is cut away and the edges 
are notehed to form teeth, ‘Those 
teeth grip the pipe, and the flam 


extending the full length of the tub 
spurts out through the notches and 
curls around the pipe, 
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Discovering the Presence of Lime 
wenfous invention for determining 


N 
AX go's of ie o oer lal i 
solls has been developed by the Bureau of 
Soils of the Department of Agriculture. 
‘The instrument, known as the electrolytic 
bridge, is really ‘an improvised Wheatstone 
bridge. 

By filling a small cup accompanying the 
bridge with soll saturated with water and 
determining the resistance by use of the 
bridge to the passage of an electric current 
through this amount of aol pproxi- 
mate percentage of soluble alkali may be 
determined. ‘Thus the field men may 
rapidly determine in the field the amount 
of alkali present and indicate it on maps for 
that area of the country, 


Family Portraits on a Rod 


JF you think the family album does not 

ive your ancestors’ photographs suffi- 
cient display, you might try hanging them 
‘up on a pole in your parlor. That's what 
they're doing in England. nov 

Such an arrangement is shown above. 
‘The picture-frames have loops at the top 
which fit over hooks attached to a metal 
rod. ‘The rod is supported at the ends by 
crossed bare 

‘When you grow tired of Jooking at your 
sgreat-great-aunt'spicture, youean takeit off 
‘the hook and substitutesome one else's face. 

The rod, which is sup- 
ported by ‘two end pieces, 
is a small one, measuring 
about six inches in length. 
Of course this accommo 
dates only very small pic- 
tures. Those shown above 
ook like old miniatures. In 
the .absence of such heir 
Toms as these, you might 
luse your favorite snapshots. 


Light for the Mariner 


GTEERING a vose! by compass at night 
taxes the eyesight severely. The pilot 
must have enough light to see the motions 
of the compass needle, yet must be able 
also to. peer beyond inthe darknes to 
catch the glimmer of a distant beacon. 

‘The retina of the eye needs time to 
accommodate itself to changes in intensity 
from a bright light to darkness. ‘Thus & 
light for the compass, the clock, or the 
tiller-ropes ofa craft should be o designed 
that it” will afford the greatest pro- 
tection to the eye. 

‘The light for compasses and clocks 
that is shown above saves the pilot's 
eyes by throwing its rays. only 
tupon the dial above which it is sus 
pended, 


One Man Can Operate This 
Ice-Cutting Machine 


HERE i an ice-cutting machine 
that can be operated by one or 
two men. 

It consists of a sled frame on 
which is mounted a motor that drives a 
saw trailed along at the rear of the ma- 
chine. Connected with the arms that sup- 
ort the saw is a lever operated by hand 
and adapted to raise and lower the saw to 
ccatting positio 

‘A gage arm, mounted on the frame of 
the machine, may be adjusted so the saw 
will travel in a path that will cut blocks of 
ice of any desired 
width. 


Recorded 


Wireless Message 
Ove amateur wireless telegraphers may 
‘now record the messages they receive 

upon a tape, thanks to n new device de- 
veloped by "Mr. William G. Finch, of 
Buffalo, New York. Instead of th 
familiar buzz in the telephone receivers, the 
dots and dashes will be printed upon the 
tape, and even the messages sent by the 
fastest operators will be read at Tein 
An ordinary printing telegraph machi 
is used to record the messages. This is ac- 
tuated by an ultra-sensitive relay through 
which the radio currents pass, 

This device may make the hobby of 
radio even more popular than it is now. 


a Ye, 


Reading the Temperature 


ITHIN the crystal hemisphere 
shown above can be seen 1 scale of 
degrees ranging from the negative side of 
zero to 120 on the positive side. An indi- 
ator moves along this scale and accurately 
indicates the degree of temperature in the 
Every house should be equipped with a 
means of finding the temperature. If the 
thermometer is attractive in appearance, 
‘so muuch the better. 

‘This new thermometer is 
so sensitive that it will 
Fespond to a draft of the 
breath. "The indicator is 
‘in the design of a small flag 
which moves to the correct 
Agree of temperature. 

"Temperature fas impos 
sible to estimate precisely, 
as it is impoasble to esti 
mate the degree of light in 
room. One lows when 
8 room is dark or light, ot 
fr cold; but not how dare 
fr cold. “A ‘thermometer 
enables one to keep the 
temperature constant 


DOORMAT will 

take the dust and 
light dirt off your shoes 
if you shuffle across it, 
Dut it will not remove 


cakes of mud, If you 
have an old double- 
runner skate around 
the house, fasten it up- 


It’s a Hot-Water 
Bottle for Teeth 


PREPARE yours 
for future tooth 
|) aches by getting a tiny 

hot-water bottle like 
|) this one. 1¢ is vo small 
| ewe ie will Gt snugly 
| between your gum and 
| your ailing tooth. Tt 

Holds half'an ounce of 


sside down on the edge 
of one of the steps 
leading up to the door that is most used. 

‘When you arrive home with mud 
fon your shoes, you can remove it neatly 
and thoroughly. by scraping your shoos 
against the sharp protruding edges of the 
skate. Of course a single-runner skate will 
do the job too, but you will have to balance 
your foot on it. And another disadvay 
‘tage: one runner will do just half the 
work of two. 

Mother will find this adaptation of the 
skate of wonderful value in helping her to 
‘keep the house free from mud. 


Stephenson's Engine Rebuilt 


“QTOP the traint ‘There's a cow on the 
track!” At that the engineer shut off 

the power, jumped out, and chased the 
‘cow. This took place in the year 1829, and 
tthe engine in question was the “Rocket; it 
‘was one of the first to be made in England 
‘by George Stephenson, the inventor of the 
first steam-locomotivs 

Today there is a second “Rocket,” 
made by a moving-picture company. It 
fs an exact copy, even to the smallest de- 
tail, of the original one. It has the same 
huge driving-wheols in front, a blast-pipe, 
and tall chimney from which the steam 
escapes, two eight-inch cylinders, and an 
intornal water-surrounded firebox. 

‘The original “Rocket” entered into 
race with two other engines and was the 
only one to finish. 


Sculptures from Cheese 


MUST cheese always be made in the 
VE conventional square and circular 
shapes? Not while the artistic Italian has 
time to mold it differently. Caciocavallo 
cheese is very plastic and lends itself to the 
making of weird figures like those shown 
above. After they have been molded, they 
are rubbed with olive ofl and smoked for a 
few minutes over a wood fire. They come 
‘out a dingy brown. 

Caciocavallo tastes much like Parmesan 
cheese, and is used chiefly for flavoring 
soup and spaghetti. The word Cacioca- 
vallo means “horse cheese,” though the 
cheese itself is not made from mare's 
milk. It is supposed that the trademark 
tused by the original makers was a horse's 
head. 


How We Waste Timber 


NEY, forty per cent of our timber is 
used. The other sixty per cent is in 
ssuch shape after-the boards have been cut 
that it represents nothing but waste. This 
is a startling fact, but nevertheless true. 
‘Some attention is being paid to the use of 
this waste in manufacturing from it such 
products as alcohol, tanning extracts, tur- 
entine, pine oils, ber for rugs, linoleums, 
and carpets. These are just a few of the 
Products that may be obtained from saw- 
‘ill waste that is now being thrown away. 


— water, and will give 
out enough heat to 
relieve almost any toothache. 

When you hold hot cloths to your cheek 
‘at toothache time, much of the heat is lost 
before it reaches the tooth. With a hote 
water bottle directly against your gum, 

one of the heat is lost and you are re- 
lieved quickly. 

‘We hasten to add that no amount of 
heat will keep off the dentist for an ine 
ite length of time. ‘This tiny hote 
water bag may be utilized for an ico-b 
should such a tiny one be needed, provided 
the ice is chopped small enoug! 


A Ship Without Smokestacks 
“TBE ship betow is complet 


with every= 


thing but a funnel. It is propelled with 
Diesel engines and therefore it door not 
need a funnel like coal-burning ships. 
Diesel engines burn crude oil and the 
residue gases are exhausted through small 


The great engines installed on this ship 
have a tremendous power—forty-five hun- 
dred straining hors, would be needed to 
rival it, 

Africa is the name of the new ship, and 
it haw a length of four hundred and fifty-five 
feet, All the winches and steering-gears 
are driven by electric motors. It is the 
‘most modern ship afloat. 
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Save the Mail from Fire 


GHOULD accident bring down » mail 

~ © carrying airplane in flames, the loss 
might be minimized by the use of sacks 
made of fireproof material. 

(Of courve, exposed to the full fury of ex 
ploding gasoline, there is nothing that 
would be an absolutely fireproof device. 
‘The heat generated would be so great that 
‘the paper enclosed in the asbestos covering 
would be “distilled” even if it did not 
‘actually burn, However, asbestos sacks 
would be a greater preventive of com- 
plete destruction. ‘Though the material 
itself would become very hot, the letters 
would not suffer ax much damage as from 
‘sucks of ordinary material. 


A Daredevil Wooden Horse 


“OY{%, Kingdom for a horse!” shouts 

Willie, aged five. But Willie's 
kingdom isn’t very large, so his chances of 
‘getting a real horse are very «mall. How- 
fever, if he shouts hard enough and long 
enough, his parents may buy him a wild 
‘wooden one like that shown below. ‘The 
daredevil rider is also made of wood. 

Both horse and rider are appropriately 
painted in gay colors, which increases their 
fierce look. ‘They are mounted on a flex 

« ible brass rod, and sway gently back and 
forth at the slightest touch. And when 
Willie pulls them round they ride fur 
ously. 

"ew people have given much thought to 

the psychology of toys, but is it not poe 
sible that Willie's love for the toy animals 

‘has influenced his love for the live ones? 


the Molding 


FOR, baneing,bird-cages, flower. 
baskets, and the like from a wall, 
Allen Burrows, of Los Angeles, Cali- 
fornia, has devised a hanger that 
clamps to the wall-molding. 
‘The hanger consists of a lower forked 
member that engages under the molding 
and a pivoted clamping member that en- 
{kages over the top of the molding, to secure 
the device in place. 

‘The long hook-arm on which the article 
‘to be hung is suspended is hinged to the 
‘clamp that engages the molding, so that the 
hhanger may be swung readily to either the 
right or the left, 


The Traffic Man’s High Chair 


DURING the repairing of «tramway 
route in Bradford, England, this ob- 
servation post was installed for the traffic 
policeman, so that he could be seen from a 
distance. "His personal comfort was con- 
sidered as well as his efficiency, for which 
reason a chair was attached to one of the 
‘metal standards. By climbing a ladder a 
comfortable seat in the chair was afforded 
the signal officer. In the daytime he made 
use of a flag, and at night of a lantern. 

‘The men who stand in the open to regu- 
late the traffic of city streets are better 
able to do their duty if they are com- 
fortable. 


G keynone View Company 


Milk by Slot Machine 


YOU put in nickel and pull alever; out 
comes a cup of coffee. That's the sys 
tem in some of these wait-on-yourself 
restaurants, And now a London store- 
keeper has adopted the idea. 

He sells large quantities of milk to the 
people in his neighborhood. Not wanting 
to spend too much time in the store, he had 
‘an automatic milk machine attached to the 
door. 

A child comes along with her pitcher, 
holds it under a faueet in the door, puts her 
money into a slot, pulls a lever, and lol a 
stream of milk pours forth, "When the 
proper amount is reached the flow auto- 
‘matically stops 


Comfort for a Traveling Dog 


USTER MURPHY is a much traveled 
dog, and his master sees that he 
travels in comfort, housed in a portable 
conveyance, It is constructed from gal- 
vanized metal which in perforated at the 
top on both ends for circulation of air. A 
food and water receptacle is placed inside, 
ith an exten supply of food in w drawer 
‘The dog's name and his master’s address 
are stamped on the ends of the kennel, 
‘while easters to roll it are placed beneath, 
and a hand hold is arranged for carrying it. 
It weighs little more than an ordinary suit- 
‘caxe—when Buster is on the outside. 
‘Buster travels in more comfort than do a 
great number of humans. Surely there is 
‘nothing worse than a railway coach with ita 
hot plush seats in summertime. 
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Combing Out Nails from 
the Keg 


OX-MAKERS and others who use 

scores of nails usually have to dig 
with their hands into the keg to get the 
nails, afterward sorting and arranging 
them so all the heads are in the same 
position in order to pick them up 
rapidly and drive them into the box 
being made, 

‘Mr, John Catinzearo, of Chicago, has 
invented a device to ‘bring the nails 
from the keg ready for use. 

‘A simple wooden handle carries a 
head into which a number of metal pins, 
themselves nails, are driven. They aro 
‘spaced just far enough apart to permit 
‘the nails in the keg to pass between them 
and to be held suspended by their beads. 
‘The workman drags the “comb” through 
the nails a few times, and dumps in his 
loft hand those that have been eaught in 
‘the teeth of the comb. The nails are thus 
already assorted, and the work is done in 
‘one tenth the time of the old method. 


Solid Wheels instead of Spokes 


‘OLID wheels of wood have become so 

popular on automobiles that now they: 
tare being used on bicycles. Below you nee 
a bieyele in which the usual wire spokes 
have been supplanted by wood. And, what 
{is more, the tires on this bicycle are made 
of solid rubber; thus punctures become an 
impossibility and bieyele pumps as obso- 
ete as the dodo. 

Of course solid tires do not absorh 
shocks as well as do air-filled tires, but in 
‘these days of good roads there are not as 
‘many shocks to be absorbed as there were 
twenty years ago, thanks to the auto- 
mobilist. 

‘The elimination of spokes does away 
with the great danger to women riders of 
having their skirts catch. 


A Bench Drilling-Stand that 
Is Adjustable 


MECHANICAL dwarf, less than a 
yard high and weighing only seventy 
pounds, yet having strength to hold a drill 
that bores into solid shafts of steel, is the 
way one might visualize the new’ bench 
Ariling-stand equipped with an lectrc 
drill 
It would be impossible for a man to bold 
fan electric drill by hand and accomplish the 
‘work done when the drill is held mechanic- 
ally against the material into which it 
ores. This drilling-bench stand is s0 con- 
structed that the drill may be swung clear 
of the base to operate on pieces of material 
that are too long to fit the bench. ‘The 
bracket carrying the drill can be raised or 
lowered on the vertical column, and is 
secured firmly in any position 


Is It Good’ Flying Weather ? 


BEFORE you go up into the atmosphere 
with the airplane, eall up the Weather 
Bureau and find out whether the wind is 
favorable or not. 

Special reports are prepared daily from 
‘observation of captive test balloons. The 
direction of the air currents up to four 
thousand feet, their strength, indicated by 
the pull on the eable, 
and other information, 
are obtained from 
‘humerous weather sta- 
tions. The balloons are 
sent up each morning. 

Chiefly benefited by 
this information are 
the pilots of the aerial 
mail service. In mak 
ing ong-distanceflights 
they must know what 
weather is ahead of 
them. 
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Making the Screw Stay in 
Its Place 


FEN it is desired by the workman 
that the screws he puts into the 
wood be permanently set. ‘To prevent 
the, removal of the screw with an ordi- 
nary screwdriver, the slot into which 
the serewdriver would fit is held in 
such a manner that the screw cannot, 
be removed. 

‘Three forms of slot-fillers ha 
Invented by Fred Schumann, 
York city, 

‘The fiat, filer consista of a smal 
‘segment conforming to the curvature of 
the screwhead, which is driven through 

‘a small hole drilled in the stem of the 
ficrew at a suitable angle, The second is a 
filler that is driven vertically down along~ 
side the stem, completely closing the lot, 
‘The third is made by the simple expedient 
of merely tapering down the corners of 
fan ordinary serew xo the screwdriverswill 
ot engage the slot to permit the screw 
to be removed. 


been 


A Machine to Compress Silage 


[Nth wintertime cows usually live on 
rilage: it is a fodder made up of corn- 
stalks, aunflowers, and various grasses that 
are stored under’ pressure in a silo, The 
problem of compressing the silage to such 
‘point that practically no air ean got 
through led to the invention of the machine 
shown below. 

‘The silo is filled with stalks and then the 
compressing machine is placed on top of 
them. A roller at the bottom of it moves 
ina circular path over the stalks, pressing 
them down. One man guides the machine 
and an engine gives it its power. 

‘The engine weighs one hundred and 
ninety pounds and by its very weight 
helps compression. ‘There is a small seat 
for the man who guides the ma 
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A Place for Rubbers 


HAT do you do with your rubbers 
when you're not using them? 

‘Throw them in the corner of the 

most likely, 

until you war 

make a rubber 

and hang it up in some corner? 

Line a strip of enameled cloth with 
oileloth, and punch six holes in it, two 
in the upper corner to afford means for 
hanging up the holder. Metal clasps 
hhang from the other four holes, which 
are along the bottom edge, and they 
grasp the rubbers in the back, Thus 
two pairs can be hung from one 
holder. 

‘The clasps are of the kind used in 
schools and offices for holding together 
papers which must hang from the wall. 


Testing Tiles on the Principle 
of the Nut-Cracker 


[MAGINE a building-tile that represents 
‘giant nut, and two strong steel girders 
representing the jaws of a nut-cracker, with 
a long steel beam as the lever-handle 
supporting an automobile at the far end as 
aliding weight. 

If your imagination ix at all good you 
will see ata glance how this giant “nut- 
cerncker"” works in testing the strength of 
the tile. 

‘As the automobile is brought farther out 
upon the end of the lever, it increases the 
weight brought to bear upon the tile held 
between the heavy steel beams. A scale 
indicator is attached to show how many 
pounds the tile will stand before it bursts 
under the terrifie strain. From this seale it 
was found that the pressure supported by 
the tile reached a point in excess of one 
hundred thousand pounds. 


Clothing from Cows 


HERE is a certain breed of cattle, 

known as the Galloway, which is quite 
different from the usual breed. ‘The ani- 
mals have thick eurly hair that ean be used 
as wool, 

The Galloways grew up in southwest 
Scotland, where a good overcoat is needed 
to keep'the warmth in and the damp 
‘weather out. They have no horns, and it is 
thought that through the ages their 


original horns gradually disappeared, due 
to the fact that the country is too rugged 
for enemies to venture into. 


Regulating the Phonograph Needle 


PHONOGRAPH needle has been in- 
441 vented that makes it possible to vary 
the tone to any desired degree of loudness 
of softness It consists of a metal eap into 
which a needle of tungsten is fixed. 

‘When this cap is placed on the shank, the 
loudest tone is produced, because the vi- 
brating medium is shortest. But when a 


series of caps are interposed between that 
which contains the needle and the shank, a 
soft tone results, 


The Handy Little Magnet 


HAVE you a magnet for use in the 
house? When unruly phonograph 
needles fall upon the floor, as they have 
a bad habit of doing, a magnet with a 
long handle enables one to pick them up 
without sticking them into his fingers. 
Tt also collects the small steel balls that 
‘are used in the modern quill pen 
holder. 

On a far greater wagnets are 
used to lift heavy iron weights in the 
steel-yards. They are also used to 
collect bits of iron filings and steel dust 
that collect in the vicinity of the mills, 
In the machine-shop they are indie 
pensable. Steel splinters have also beon, 
drawn out of an eye by means of 
these metallic bars charged with one of 
nature's most mysterious forces. 


A Tractor Helps Out in a 
Street-Car Strike 


DIUBING «strike of power-house men 
in a large city in Holland, the automo- 
bile tractor here pictured was used to pull 
the street-cars along the tracks, It is 
about the size of a large limousine and ix 
equipped with standard gage flanged 
wheels, and has a chain drive, 

No doubt, in cases of emergency such as 
‘existed during the strike, the device would 
prove eminently satisfactory. Where 
people must travel a long distance to reach 
their place of business, they are not in- 
clined to eavil at the mode of tranaporta- 
tion used if the regular source is cut 
off, 

However, it is to be hoped that no 
‘emergency arises which will necessitate the 
introduction of the idea to our busy 
American thoroughfares, But it beats 
walking! 
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If Jack Frost Could Be Put to Work 


His great strength estimated in terms of horsepower 
By Latimer J. Wilson 


Nan area, as compara- 
tively small as that 
cluded within the limits 

of New York city, Jack 

Frost makes use of more « 

power than that which is . 

‘used to run all of the in- 

dustries in the whole civil- 

ized world. 

‘When one steps outdoors 
{in the morning and sees the 
ice on the pavement, he 
seldom thinks about “any 
other work being done than 
that of his own task in re- 
moving the slippery sheets 
from in front of his pre 
ines. ‘The trees in dazzling 
drapery of sun-glistening 
‘erystals, the soft flufly blanket of snow, 
or the smooth hard covering of sleet 
may awaken esthetic ideas, but they 
do not turn one’s attention toward the 
mechanical process of their ereation, 
‘Yet Jack Frost has made them all in 
his gigantic ice-plant, and to appre- 
ciate his subtle work’one must delve 
into concrete comparisons. As the 
manager of an ice factory, Jack Frost 
has his human competitors so far 
outdistanced that these comparisons 
become ridiculous. But they are 
extremely interesting. 

To move a one-pound weight 550 
feet in one second, oF to lift 550 pounds 
‘one foot in one second, constitutes 
what we call a “horsepower.” The 
man in the street gages the strength 
‘of his automobile by its honepower: 
it_may be equipped with a ten, a 
thirty, or a sixty horsepower engine. 
To understand the enormous working 
ability of Jack Frost’s industrial plant, 
wwe can best refer to its energy in the 
form of horsepower. If the man were 
to clear his pavement of snow and ice, 
he must apply his muscle to the job, 
unless he makes use of a horse and a 
snow-plow or a motor-driven snow 
remover. But, in any case, the 
amount of work applied to the task 
can be measured in terms of “horse- 
power.” 

Perhaps the sun comes out and 
warmly melts away the ice. In doing 
to it also exerts a form of energy that 
ean be translated into the unit for 
measuring power. The amount of 
heat required to melt one pound of 
frozen. water is conveniently expressed 
in units of heat, commonly called 
British. therm: Tust 144. of 
‘these units are required to melt that 
amount of frozen water, for water both 
freezes and melts at the same tempera- 
ture. If we put 144 of these heat units 


‘The freezing waves create curious ice forms along the shore, 
Here is an iee-crater, hollowed out by the action of the water 


into the one-pound cake of ice, we 
must take them from some source 
of heat. 

In man’s ice-plant at home, the ice- 
cream freezer, he cleverly arranges the 
apparatus so that the heat to melt the 
ce is extracted from the delicious 
mixture contained in the freezer. As 
the heat leaves the ingredients of the 
ice-cream, it freezes this material and 
asses into the mixture of salt and ice, 
helping to melt the ice. It is this 
process of melting the ice surrounding 
the container that freezes the cream. 
The salt passing into solution in the 
water also liberates heat and this 
quickens the process by making the 


ice melt more rapidly, thus 
more rapidly taking the 
heat from the container. 

A. refrigerating plant 
works upon the same prin- 
ciple. In one process the 
water to be frozen is sur- 
rounded by pipes in which 
salt-brine is circulated, the 
brine having been cooled 
by the evaporation of am- 
monia, Here the liquid 
takes heat from surround- 
ing regions by the rapidity 
with which it turns from a 
liquid to a gaseous state. 
‘The evaporating ammonia 
extracts the heat from the 
brine, and that in circula- 
tion around the water-tanks reduces th 

ter to a temperature slightly lower 
than the freezing-point. But for every 
pound of ice 144 British thermal units 
of heat had to be extracted from the 
water. 

But how does Jack Frost run his ice- 
factory, making use of more horse 
power than that required to run all of 
the industries in the world? ‘The best 
picture one can make is that illustrated 
in an area the size of New York city, 
17.5 miles square, 307.8 square miles, 
which might contain a shallow flat pan 
which would catch the rainfall of a 
mild winter day. ‘There were four days 
in 1918, from November to April 21, 


‘Niagara generates 4,000,000 horsepower, yet to turn into ice the water 
‘that goes over in one second would represent 18,000,000 horsepower 
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In blocks of ice often exceeding thirty feet in thickness the “jan 
the falls forms into a compact ice-bridge. To convert this tee back into the 
melted state takes from air and water and ‘the necessary heat units 


when one inch or more precipitation 
was recorded over the area of New 
York city. Now picture this huge pan 
of water being transformed overnight 


by the lowering temperature which 

Jack Frost carries at his disposal. 
‘The units of heat required to freeze 

the water of even so small an area is too 


staggering to present a mental picture. 
No leas than sixty-four odd trillion 
units of heat must be removed from the 
water before it is turned into ice! 

What becomes of this liberated heat? 
Tt passes into the atmosphere, helping 
to temper it and partially taking away 
its keen edge of cold. When all out 
doors is dripping with water that is 
turning into ice, the air is warmer than 
it is after the ice has formed, all else 
being equal. A strange anomaly it is 
that while the water is freezing the air 
is less cold. One may not often real- 
ize this condition because the moisture 
in the air produces a damp chill that is 
uncomfortable. 

‘When the great pan of ice melts, the 
reverse conditions occur. The heat 
necessary to melt this expanse of ice 
must come from somewhere, and from 
the surrounding atmosphere it is 
mainly extracted, tending to lower the 
temperature of the air. But how 
about the horsepower? Actual caleu- 
lations show that to melt such a cake 
of ice no less than sixty-four odd 
trillion units are involved, in other 
words, 916,403,891,235 horsepower! 

‘It is thus seen that Jack Frost, in 
one of his overnight rush jobs, uses 
about 300,000 times more horsepower 
than that obtained from all our com- 
bined resources. 
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Now comes the stage on wheels 
‘one big wheel with the scenes of t 
its periphery. 


‘minute. 


‘The rotary stage is the invention of Gustav Dumont, 


play arranged around lin. 
‘When an act is over, the wheel is turnet 
and the next scene comes into place in a fraction of a 


Seven Scenes on One Big Wheel 


In fact, the stage is 


‘manager of the German Opera, Charlottenburg, near Ber- 
‘The stage will accommodate seven scenes. 

turned either by hand or by electric motors. Let us hope 

that the motors don't run wild some time, 


Te ean be 
Ifthe stage 


turned too fast the scenery would certainly be precipitated 


‘on the audience 


Speeding Up the Work of the Draftsman 


W SUE you raw = polygon, or 
would you find the length of a 
line that equals the arc of a circle, 
or do you desire to draw quickly the 
flutes “in a fluted eolumn? If so, 
here is a new kind of protractor that 
will accomplish the work with speed 
and simplicity. Tt is as valuable to 
the draftsman and the earpenter as a 
counting-machine is to the man who 

‘must handle long columns of figures. 

‘Measuring the angles of a circle, a 
draftsman depends for precision 
upon the aid furnished by a pro- 
tractor. Geometry is a very ancient 
seience, and the triangle, the squat 
and the protractor have their origin 
in the remote past of human his- 
tory. But now a new kind of pro- 
tractor has been invented by C. 
Schreiber, of San Francisco. 

‘This protractor is so scaled that it 
may be used as having 360 degrees 
representing the divisions of a 
circle, but its numerals are so ar- 
ranged that when it is convenient 
to divide a semicircle, divisions of 
90 degrees are indicated, thus giving 
180 degrees to the complete circle. 
Suppose one wishes to find the 


length of an are of 60 degrees, the 
radius of the circle being known. With 
this radius a curve is drawn about 
one eighth part of a complete circle. 
‘The protractor is placed so that the 
measurement scale on the straight 
edge exactly touches the curvature of 
the circle. ‘Then, after having drawn 
the lines that construct a certain tri- 


angle, a single change to a specified 
dogree on the measurement seule of 
the protractor will enable another set 
of lines to be drawn which will pro- 
duce the line that corresponds to a 
length of 60 degrees of the circle. 
Thus, with but two positions’ of the 
protractor, the work is accomplished. 
On the face of the curved edge of the 
protractor are indicated gage points 
from which polygons that are not in 
even degrees may be laid off. To 
construct the fluted columns of an 
architectural plan, after determini 
the number of convolutions desired 
in the column, the gage point is ob- 
tained by dividing 90 degrees by the 
number required in a semicircle. 
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Which Side of Your Face Is More Intelligent? 


“(OD has given 

you one face,”” 
said Hamlet—but he 
did not mention the 
fact that the two 
halves of it are often 
startlingly different. 
Perhaps he, like most 
of us, did not know it. 
‘Yet photography has 
proved that, one side 
of the face is usually 
more intelligent than 
the other. 

‘Take, for example, 
the three photographs 
shown on this page. 
One represents a 


you do not realize that 
there is so much dif- 
ference between the 
sides. 

‘This man is right- 
handed, yet the left 
side of his face is more 
developed than the 
right side, This is 
due to the mutual 
crossing of the nerves 
that control the two 
halves of the body. 
The nerves control 
ling the right half of 
the body are centered 
in the left half of the 
brain, Our man uses 


\ 4 


man’s head as it actu- 
ally appears, An- 
other is made up of 
two left sides; this 
was done by printing 
the left half of the 
film on both its front 
and back sides. The third photograph 
represents two right sides, Yet see 
how different all three are! 

Notice the high forehead, the in- 
telligent expression and the well de- 


different 


fides are decidedly 


This photograph is 
made up of two left 
sides, printed next to 
cach’ other, Notice 
the high brow, the well 
developed features, the 
intelligent expression 


raph, 


veloped features in the photograph of 
the left side of his head; compare this 
with the uninteresting right side pho- 
tograph. Yet when you look at the 
actual photograph of the man’s head, 


“Two right sides of the 
man's face’ are repre- 
sented in. this. photo: 


immature, 
brow low, the expres: 
sion uninteresting 


his right hand more 
than his left, hand and 
thus the left half of 
his brain receives 
more nervous im- 
pulses than the right; 
his face is similarly 
affected. Had our man been left. 
handed, the right side of his face 
would have shown greater develop 
ment, Mra, Alice Matzdorff, a Berlin 
photographer, made the photographs, 


"The features 
the 


Moving-Pictures Made in Disk Form 


OVIES! That’s what children 

ery for to-day. But you don't 
like to take your children to the 
movies unless you are sure that the 
pictures to be shown are fit for their 
young eyes. 

‘Ah, but here is a picture machine 
for the home, It is cheap, easy to 
operate, and won't cateh fire. ‘The 
secret of its success lies in the shape 
of the non-inflammable film used. 
Instead of being in tape form, it is 
disk-shaped, and the successive pic- 
tures form a spiral on the disk, Near 
the edge of the disk there are holes 
forreceiving gearteeth 
in the projection ma- 
chine that make the 
disk rotate. This 
method of rotation re- 
duces the wear and 
tear on both disk and 
machine that would 
occur if the disk were 
centrally rotated. The 
holes are slightly elon- 
gated to allow for any 
contraction or expan- 
sion that might oceur. 

‘When the handle of 
the projection ma- 
chine is turned, the 
disk moves; and the 
pictures—starting at 
the outside end of the 
spiral—fiash on the 
screen in rapid suc- 
cession. However, the 


machine can be stopped instantane- 
ously without blistering the film, 
‘Thus, when titles or captions are 
necessary, two spaces only are d 
voted to them. The operator sim- 
ply stops the machine at the spot 
until he is sure that his audience 
has finished reading the words, 

A ten-and-a-half-inch disk  eon- 
tains twelve hundred pictures, and 
is equal to seventy-five feet of film. 
‘The projection machine is funds 
mentally the same as the usual 
moving-picture projector; however, 


it may be operated with a small dry 

battery when there is 
no electric wiring in 
the house. 

‘The disk records ean 
be made by the thou- 
sand at very little ex- 
pense, and thus you 
are able to buy them 
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Up Dick Deadeye 
What amateur actors can 
learn from Louis 


Cassavant 


at 
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Scaring Off a Burglar 


Strong nerves now needed for his profession 


bout his. person, a bur- 
idlar cautiously enters a 


the woman below! 


Here's a close-up of the inystert 
‘ous woman who seared off the 
burglar mentioned above. As a 
matter of fact, abe Is not’ a 
woman at alli Just dress 
form, placed in the doorway on 
purpose. The burglar sees the 
Vague form, thinks it’s a woman, 
‘and makes'a speedy exit 


i kept 
there is 


fe 
pteaytnve bee 
aivere 
aw 

ances 
aniewciise 
mee 


fa the burglar opens the door. 
He is tom between fear and 
wonder, and decides to take no, 
Chances. As a matter of fact, 
‘the door closed 
CGreuit, which caused the horn 
to toot; no one was in the room 
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Rescuing the Oyster Industry 


William Firth Wells brings the cream 
separator to the aid of the embryo oyster 


FEW weeks ago a telephone 

‘message was sent to the New 

York State Conservation 
‘Commission at Albany from a little 
town down Long Island way—West 
Sayville, home of the oyster indus- 
try on that part of the Atlantic 
coast. William Firth Wells, biolo- 
gist and sanitarian for the Com- 
mission, was making a brief report 
on an important experiment, He 
was greatly excited, 

“Sure,” he said in effect. “No 
question about it. We've solved 
the problem of growing oysters 
artificially.” 

‘And then Mr. Wells went back 
to the little makeshift hatchery set 
up in the plant of one of the big 
‘oyster companies, and slapped his 
assistant on the back, and other- 
wise conducted himself like a 
pleased youngster. 

As fur back as 1879, a scientist 
from the staff of the Johns Hopkins 
University had attempted what the 
New York State biologist has 
succeeded in accomplishing. His 
experiments stopped just short of 
success. 

Tn a laboratory in the town of 
Crisfield, Maryland, the Johns Hop- 
kins man discovered that spawn 
could be taken from the female 
oyster and fertilized and that the 
ees, in masses of 100,000,000 or 80, 
could be kept alive in great jars of sea- 
‘water provided the temperature were 
maintained at that of the ocean. 

But at the end of six days, the period 
required for the oyster egg to hatch, 
the pioneer experimenter discovered 
that a tragedy was happening in his 
hatehing-jars, The minute oysters 
were dying of starvation. 


Changing the Water a Difficulty 


‘The Johns Hopkins man imme- 
diately ‘undertook to simulate free- 
water conditions in the jars. He tried 
to change the water on the theory that 
he would thus replenish the food sup- 
ply and the oxyger 

‘Here he encountered dismal failure. 
‘There was no way of straining off the 
old water. The finest mesh sereen was 
amply large enough to permit his 
young oysters to pass down a drain 
into Chesapeake Bay. 

“What of it?” most persons would 
ask, “Didn't the young oysters fall 
into a natural home? Why bother 
further’ 

‘There was the crux of the whole ex- 
periment. For years the oystermen 
had known that oyster eggs were 


By Raymonde G. Doyle 


hatehing in their natural environ- 
ment. The difficulty was that be- 
fore the oysters arrived at the stage 
when they were ready to attach 
themselves to stationary objects on 
the ocean floor—"‘set” is the word 
used in the industry—tides and 
eddies swept them out of the 
sheltered bays and the oyster-beds, 
swept them into deep water, where 
temperature and other adverse con- 
ditions stunted growth or left them 
for the bigger creatures of the deep 
toeut. It was thus becoming more 
impossible every day to insure the 
future produetion of the oyster- 
beds. 

No matter how much care was 
taken in placing fertilized eggs, 
‘or even young oysters, in the beds, 
the motion of the water was dra 
ing them away. 


Young Oysters Need Care 


‘The problem, then, was to hold 
the tiny oysters in captivity, so to 
speak, and to keep them healthy 
through the hatching and early 
feeding stages and on up to the mo- 


William Firth Wells has done 
this for the oyster industry. 

Less than a year ago, responding 
to the complaints of the oystermen 
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along the New York coast, the Con- 
servation Commission called Mr. Wells 
to Albany and laid the situation be- 
fore him. 

“Go down to Long Island and help 
these people,” they told him. “The 
oyster industry has been slipping back 
gradually and you've got to save it.” 

So Mr. Wells took one of his assist 
ants down to West Sayville and called 
fon an oyster company to provide a 
small shed for a laboratory. Next he 
collected a lot of big. spring-water 
bottles, some preserve jars, a miero- 
scope, thermometers, glass and rubber 
‘tubing, and other odés and ends of ap- 
paratus such as never before had been 
grouped together. The oyster com- 
pany provided the exgs, and the biolo- 
gist and his assistant set to work. 


Ingenuity Wins the Day 


‘They verified the causes of the failure 
‘of experiments performed in the past 
and then undertook to aerate the 
water in the bottles in which the eggs 
were being kept alive. ‘They found 
that as the eggs hatched and became 
free swimming oysters, microscopic in 
size, they greedily ate up every bit of 
food in the water and then began to 
starve, When an attempt was made to 
change the water, most of the little 
‘oysters were lost. Aeration alone 
would not save them. 

Right there the ingenuity of a 
Yankee came into play. Scientists 
will be startled at what Mr. Wells 
decided to do, 

He te'egraphed to a manu- 
facturer of eream separators 
to send the best on the mar 
ket to West Sayville, He 
argued this way: If a ereain 
separator operating on th 
principle of a centrifugal 
machine separates 
from milk and lets it drain 
off as cream, why won't it 
separate the masses of tiny 
oysters from the water they 
live in, and let them drain off 
into fresh supplies of water? 

‘The cream separator, oF 
“eentrifuge,”” as Mr. Wells 
prefers to call it, was set up 
in the Inboratory. A batch 
of some hundreds of thou- 
sands of artificially spawned 


and fertilized eggs was 
watched closely until the 
hatching been 


reached 
the point where the micro 
scope revealed the little 
sters to be assimilating food, 
reparations for changing the 
water were made. 

Sufficient time was allowed 
for the consumption of the 
food particles with which the 
‘original water was filled, and 
then, one by one, the big 
bottles containing the tiny 


‘After emerging safely from the centrifuge, the oysters were transferred into fresh 
water through which was forced a circulation of oxygen by tubes that required 


Very delicate adjustment 


oysters and the water from which they 
had extracted all the food were emp- 
tied into the centrifuge container. 
‘The first experiment of its kind in 
history was on Mr. Wells turned on 
the current. The machine began to 
operate, and the water with its thou- 


[At the left is shown the cream separator, of centrifuge, 
Uuntended for the moment, while Mr. Wells inspects the 
‘ir-pump that regulates the aeration process 


sands of little oysters began to whirl, 
Faster moved the mass and presently 
centrifugal foree compelled  eoncen~ 
tration of the tiny oysters precisely 
in the same manner that cream is con 
centrated from milk. Finally, when 
the concentration was perfect, the 

valve at the side of the 
machine was opened and the 
oysters, pushed out by centrif- 
ugal fore, fell into small 
bowls from which they were 
transferred to new supplies 
of water. ‘Then a suction 
aeration system forced oxy~ 
gen through the water. 

Examinations under the 
microscope were resorted to 
again to determine if the trip 
through the machine had in- 
jured the oysters. No dam- 
age was discernible. ‘The 
few days in which they had 
been free swimmers were 
sufficient for the formation 
of the first layer of shel, and, 
delicate though it was, it had 
protected the animal life. 

‘Throughout the develop- 
ing stage, Mr. Wells and his 
assistant’ maintained con 
stant vigilance, waiting for 
the oysters to sink to the 
bottom and exhibit a tend- 
ency to “set.” At thé first 
sign of such tendency the 
oysters were taken to the 
“beds” and dumped. 

They sank to the bottom 
and fastened themselves to 
rock and shell formations, 
there to remain until big 
enough for the market. 
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Housekeeper Should Have 


Things that Every 


Few butchers trim meat before 
they weigh it. You can do the 


job well yourself if you use this 
Combined akinner-slicer-trimmer 
with its sharp curved edges 


sa homemade scale, Fill 

‘partly with water. In it 
place a tert-tube containing pieces 
Bf metal to keep it upright. Fit a 
fork in the tube and attach a strip 
bf cardboard to it. By placing var 
fous weights on the cork you will be 
fable tomark aseale onthe cardboard 


Xf you whip cream in an 
‘open will spatter. 
Bot the whipper above is 
so narrow thot it will At 
inside the cream bottle 
fand eliminate waste and 
trouble 


‘One tainted apple in a bowl with good ones will soon rot 
the good ones.” Thhat's the chief reason why the milee 


plated fruit-rack above was invented 


‘This new bread-slicer adjusts the 
of a slice by means of a pointer and then 
‘You pull the slicer backwa.d and forward 


width 


they become m_ nuisance, 
Gravee hg tatirbreah back 
(will remove these scales rapidly 


When mi comes tbl 
apreads tel all over’ 
Hove. ‘The device shown 
tbove prevents this. The 
Ini ie heated aa. pot 
that haa a spout. When 
fe milo and ne 
ie out of the nou 
{nto another pot which 


Hereis.a pull-chain device 
‘that fits over an ordinary 
electric’ switch and ca 
fables persons of average 
height to adjust with ease 

that are too high 
20 be reached otherwise 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


‘The Chemical Effect of Light 


NGLAND’S greatest authority on the 
physics of low temperatures, Sir James 
Dewar, has shown that some phosphores- 
‘cent bacteria, obtained from sea water, will 
resist the temperature of Iiquid hydrogen 

252 degrees below zero (Centigrade: 

TThe bacteria do not give off light when th 

are killed. Frozen in liquid hydrogen, 
ease to be luminous, to be sure; but when 
ture is raised they shine again 

illed. 


drogen six months before thawing them 
out. In the frozen state they resisted all 
attempts to destroy them. Corrosive 
chemicals, biting acids, caustic alkalis—all 
had no effect. 

It occurred to Dewar that they might 
not come to life again after having been 
exposed to ultra-violet light, He found, 
fn fact, that they could not be revived, 
which proved that light does produce a 
tore profound chemical elect than any 
chemical 


Germs that Feed on Sugar 


ABOUT one per cent of the Cuban sugar 
erop, valued at $1,500,000, is each 
year destroyed by greedy microorganisms 
‘too small to be seen except when congre- 
gated in crowds of millions. Molds and 
Dacteria are the culprits. Tt is estimated 
that each person in the United States eo 
‘numes 81.84 pounds of sugar each year. At 
this rate, 878,000 persons could be supplied 
with the sugar destroyed by germ, 

‘The sugar loses its sweetness when the 
molds consume the sucrose, its “sweeten 
Sng” principle. 


Why Is the Sky Blue? 


NOP one in a hundred persons can tell 
why the aky is blue, or why the eun- 
rise and sunset are red. But any one 
can easily demonstrate the working of 
the “'blue sky” law of nature. 

Blow a film of smoke into a darkened 
room, and admit the light from one window 
only.’ Look at the smoke against the dark 
background of the room and its color is 
bluish, but look through it at the light and 
it appears reddish. The interception of 
the blue rays by small particles in the 
atmosphere produces the blue color. The 
red rays carried in white light jump the 
gaps between these particles. 


A Chinese Monopoly 


EVEN the dye on a firecracker is con 
trolled by a trust—this time Chinese. 
How the dye is produced from a Philip- 
pine, wood is told by Luis J. Reyes, a 
ino stutlent at the New York State 
Collage of Foretay ot rapes, 
here to complete his education, 


graduating from the forest school of the 
Philippines. Mr. Reyes brought with him 
‘one hundred and fifty identified species of 
‘woods from the Philippines, and- among 
them is the so-called “sapan,” known by 
the Chinese as 200 mook, but scientifically 
known as Caesalpinia sapax. In the Philip- 
pines it is known also as sidukaw or eibucao, 
and it fs one of the best known of the 
Oriental dye-staffs 

‘A strong combine of Chinese firms in 
Hong-Kong is said! to control the importa- 
tion of this wood from the Philippines. It 
makes the red ink or paste used not only 
by the Chinese for fireerackers, but also to 
ink the seals that the Chinese use in certi- 
fying official documents. 

According to Mr. Reyes, the wood origin- 
ally produces a color resembling the yellow 
‘of American logwood: but this is treated 
tnt i becomes wed of the familiar fie- 


Clay Phonograph Needle: 


[EEE Adam, the latest taiking-machine 
needles are shaped from clay. It has 
been found that ciay of a certain kind, 
when cut from the shale-banks and proper- 
ly dried, can be made into perfect needles 
capable of producing marvelously clear 
tones from phonograph records. Without 
rain or grit these needles, after being 
fired at a temperature of 2000" F., become 
faufficiently hard to play a record two 
hundred times. 

‘hale is first cut in sections about 
six inches square, and is stored in paraffin 
coated sacks to prevent too rapid drying 
by exposure to the sir in their moist con- 
dition. Then the sections are placed in a 
drying compartment where they are slowly. 
dried. A saw afterward cuta them into 
strips three quarters of an inch long and 
‘one eighth of an inch square, after which 
they are ground to the perfect form of the 
‘ordinary steel needle. These are put into 
aan electric kiln and heated to the intense 
degree necessary to harden them. 


Automobile Gases that Kill 


HEN an automobile engine runs in a 

closed garage, which is apt to happen 
in winter, poisonous carbon-monoxide gas 
is given off that may kill. 

G. A. Burrell and A. W. Gauger, of the 
Bureau of Mines, have made an intensive 
study of the subject, and their conclusions 
‘ought to be driven home to every auto- 
mobile-user. Exposure to an atmosphere 
containing only 0.20 per cent of carbon- 
‘monoxide will cause a man to collapse in an 
hour: exposure to as little as 0.05 per cent 
vill eause headache after a few hours. 

No two men are affected in the same 
manner. Curiously enough, a man at 
work is overcome more quickly than a 
‘man at rest. One of the investigators was 


extremely ill for eight hours after exposure - 


for twenty minutes to air containing 0.25 
per cent of carbon-monoxide. 


a 


Last of Lebanon’s Cedars 


JURING the war the hand of destruc- 
tion fell heavily upon the age-old 
cedars of Lebanon. These trees, which 
‘date back to ancient history, were famous 
during the wars of Sennach 
‘The Roman historian, Pliny, el 
wood to be eternally durable, and the 
Arabs are said to have believed the trees 
hhad existed for all time. 

After two thousand years the timbers in 
the ruins of ancient Assyria were found un- 
changed. In remote times the oil from the 
‘cedars was used as a cure for leprosy. Tt 
‘was also used by the Romans for preserva. 
tive purposes. ‘The huge cedars are often 
ninety feet in eight and forty-two feet in 
circumference. 

During the world war the Turks cut 
down many of them to obtain fuel for 
locomotives, and the opposing forces con 
tinued the work of destruction for military 
purposes. 


Rust-Proof Steel 


HE Bureau of Standards has made a 
study of rust-proofing methods, and 
has published the results in a paper 
Yhat ‘ought to he read by every metal 
manufacturer. Coatings, paints, Incquers, 
varnishes, and enamels of all types are 
considered, 

It is shown that zinc is the best protec- 
tive against corrosion. Zine coatings were 
tested by the “salt spray”” method. ‘The 
article to be tested was exposed to « fine 
mist of saturated salt solution. By 
‘measuring the time that corrosion was 
resisted it was poasible to determine the 
service life of the protective coating. 


The Big Family of Sugars 


UGAR obtained from sawdust is not the 

usual table sugar, according to the 
‘chemists of the New York State College of 
Forestry at Syracuse, but an entirely dit- 
ferent substance, one of the many so-called 
“sugars” derived from different. sources, 
and entirely different in chemical form. 
‘The public hope, therefore, that sawdust 
may be used to relieve the present famine 

‘cane sugar is not likely to be realized for 
a long time to come, if ever. 

“An important sugar can be prepared 
from sawdust by hydrolysis with acid,” 
says Dr. L. E. Wise, professor of forest 
chemistry at the New York State College 
of Forestry; “but it must not be confused 
with the sugar of the breakfast-table, 
‘This sugar, prepared from wood, ia dex- 
trose or glucose, and is identical with the 
sugar obtained by acid treatment of 
starch. The sugar is not identical, however, 
with Sucrose, commonly termed ‘cane 
‘sugar’ or ‘beet sugar.” Glucose is, however, 

‘idely used commercially, and is an 
important food-stufl. It is the principal 
component of corn syrups and the like, and 
hhas distinet nutritive value. As sucrose 


‘can not be prepared from glucose, either 
‘commercially or in the laboratory, there is 
little prospect that such a synthesis will 
bbe an accomplished fact in the near future. 

“The commercial production. of glucose 
from sawdust or other sources probably 
merits thorough investigation. On the 
other hand, it should be clearly under- 
stood that glucose is not cane sugar, and 
that the term ‘sugar,’ as commonly used by 
tthe layman, refers to sucrose or cane suger, 
‘There are many sugars; in fact, they com- 
prise a most important group’ of organic 
‘compounds, and different species of trees 
have produced different sugars.” 


Bricks from Furnace Slag 


"HE slag from blast-furnaces has until 
recently been an all but worthless by- 
product, except for its use in making 
cement.” If a process perfected in Germany 
comes into general use, slag will become a 
‘useful substanes 
‘The slag is dropped into water, and the 
steam generated blows out the heavier sub- 
ances, producing a material that re- 
sembles pumice-stone, This is crushed and 
mixed with a special bond and pressed into 
bricks, ‘These bricks are rapidly coming 
into use in Germany for housebuilding 
‘purposes. 


Goat-Skins for Gloves 


KID loves are made of goatskins im 
ported from India, When they reach 
the United States they are tanned by the 
chrome proces for the produetion of glact 
i. 
India js one of the principal producers of 


theae skins, and before the war skins were 
tanned there and shipped to London for 
diaponal, India has recently imposed a 


preferential duty on the export of goat- 
skins, and this will eventually affect the 
rice of kid gloves in this country. 


Balloons Find Air Currents 


AiR currents high above the surface of 
the earth often reach a speed of one 
hundred, and forty. miles an hour, as has 
been ghown by experiments. conducted by 
her: Bureau at the University of 


One of the balloons used reached a height 
cof twelve miles. Besides showing the 


direction and speed of the alr currents, the 


also show the height of the clouds 


Luncheon in Formosa 


HLOMAN bingy have been known to eat 
white ants, June bugs, frog pancakes, 
white mice dipped in honey, locusts, mole 
soup, birds’ nests, and cooked chrysanthe- 
mutns—why not dogs’ feet? 
aoe Pores cae a 
delicacy. Many people who read 
th will throw their hands up in horror, 
forgetting for the moment that they like 
« pigs’ feet themselves, to say nothing of 
ox-tail soup and calves’ brains. 


Killing Rats with Poison Gas 


HE Chemical Warfare Service has 
recently demonstrated that rats ean be 
killed with poison gas. 

‘A mixture containing thirty per cent of 
phosgene and seventy of chlorine was used. 
‘This was allowed to escape over an area of 

ine hundred square feet. Fifteen rats 
were on the area, and they all died from 
the effect of the deadly poisonous gases. 

‘They were killed at a cost of forty cents 
Within fifteen minutes the phosgene had 
dissipated, while the chlorine gas required 
Seay tebe 6 tan bagend th Gasere 

int. 

In view of the millions of dollars’ loss 
‘caused yearly by these pests, any means 
of destroying them is welcome. 


Be Careful of Canned Foods 


CANNED foods are perfectly safe to eat, 
provided the proper precautions are 
taken before the food is used. If the can 
{is swollen in the least, gas has been gener- 
ated, and this is slways an indication that 
some chemical reaction has taken place. 
‘The food in cans found in this condition 
should never be eaten 

When the can is first. punctured, the 
sound of eseaping gas should be a warning 
not to partake of the contents. Food with 
fan unnatural odor should be regarded with, 
suspicion, 


Calcimine a Fire Resistant 


RDINARY calcimine or whitewash can 
be ased to make wood fire resistant. 
Experiments along this line have been 
conducted by the Forest Products Labora- 
tory at Madison, Wisconsin. Wood 
covered with this preparation has been 
found to be more resistant to fire than 
many other more coatly substances 
Calcimine will not protect wood at the 
higher temperatures, but it will decrease 
the danger of fire spreading from lighted 
cigarettes, sparks, and matches. 


Radium and the Heart 


(A HOLLANDER, Dr. Zwanrdemaker, 
‘caused a frog's heart to stop beating 
‘and beought it back into action by the use 
‘of solutions containing radioactive ele- 
ments. Various injections of non-radio- 
active elements failed to produce any 
noticeable effect. Doctors are recommend- 
ing diets containing vitamines. Will they 
change to a mesotherium cure for all 
ments? About the only common thing 
‘that contains a radioactive element is the 
‘gat mantle. A diet of gas-mantles would 
undoubtedly prove to be very indigestible. 


Asbestos Threads 


ASBESTOS has been span into threads 
fine that they run as high as thirty- 
two thousand feet to the pound. The 
thread is woven into heat-insulating fabries 
and incombustible yarn and rope. Only 
‘the better grades are used for this purpose. 


os 
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This is a recent development, and the 
Geological Survey of the United States De- 
partment of the Interior believes it to be 
of great importance. 


Armor of the Ancients 


MEETALLURGISTS have recently com- 

pleted an analysis of several samples 
of steel taken from ancient armor. ‘They. 
found that it was made from very pure 
wrought iron converted into steel by the 
old cementation process. ‘The microstruc~ 
ture of the sample showed that the process 
tased in its production was very similar 
to the process in use at the present time 
for the manufacture of wrought iron, 

‘The metal was hammered into sheets of 
the proper thickness, and these were then 
welded into larger sheets, which were again 
hammered into shape and given a final 
heating and quenching, 


Prize for a Testing Machine 


Ay PRIZE of $1000 by Sir Robert A. 
Hadfield has been offered for a metal 
hardness-testing machine. By this is 
meant a simple and accurate machine for 
‘esting the hardness of ste! and other hard 
alloys. 

‘The fund has been placed in the care of 
the Institution of Mechanical Engineers, 
11 Great George Street, Westminster, 
London, S.W., England, Here is xn op- 
portunity for readers of Popular Seienco 
Monthly to prove their mechanical skill, 


India’s Wild Beasts 


INDIA has a population about three 
times that of the United States in 
fabout one third the area; yet in that 
erowded country the struggle ugainst 
‘snakes and wild beasts claims astonishing 
tolls. The latest report indicates that 
last year 55 persons were Killed by ele 
phants, 5 by hyenas, 109 by bears, 950 by 
leopards, 309 by wolves, 858 by tigers, and 
{688 by boars and other animals. Poisonous 
snakes claimed no fewer than 22478 


persons. 

More than 19,000 wild 
kinds were killed and 91,104 sakes were 
exterminated in the strugitle. Recently 
hhigh floods killed many of the small 
‘animals that are ordinarily the prey of 
‘wild. beasts, and this probably accounts 
for the attention that tigers and other 
large’ animals have gives to their human 
neighbors. 


st of various 


Clouds Formed by Airplan: 


ETEOROLOGISTS are beginning to 

believe that, ander favorable con- 
ditions, the passage of an airplane through 
the atmosphere can result in the formation 
of a temporary cloud more or less surround- 
ing the machine. Given the right degree 
of moisture in the air, there is every: 
reason to conelude that’ the atmospheric 
water vapor will be condensed by the 
loeal changes of pressure produced. In 
the high-speed tunnel at Dayton the 
phenomenon has been noticed on a small 
scale. 
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A Few Suggestions for Higher Office Efficiency 


Here's the typewriter to 
take with you when you 
go off on a trip. Teiemade 
5f aluminum’ and conse 
quently is very light. The 
typewriter and ‘case to- 
wether weigh “eleven, 
pounds; a handle makes 
Yeansportation easy 


‘When will Mr, Smith re. 
turn? "A. builetin-board 
like the one above will en: 
ible you to see at a glance 
whether Mr. Smith is out, 
And if-s0 when he is ex 
pected to return 


A wet sponge will moisten 
i envelopes effectively, but it 

‘soon becomes. unsanitary 
Here is m molstener made of 
brass; the handle contains a 
reservoir and water. trickles 
through to” perforations in 
the blade 


| “otc cuts made of oth are not 0 

cry a the eat opt chown 
Shove” Ie snape ero’ te wrt 
Seiarens of taboer band end tas 
Bata Te ete say. 


A new typewriter ribbon is passed 
through ‘this machine and a suc 
cession of letters made from a 
Single spot in the ribbon. ‘Thus its 
endurance is tested 


‘This letter-sealer consists of 
two. metal rollers Between 
which 'the envelope "fap i 
payee, The lower rtler does 
the mointening: it revolves 
‘rough a. water-trough at 
the base of the device 


Corrugated cardboard, placed in 
the bottom of a drawer that i 
lised for holding books in an up 
Fight position, will prevent the 
books fron slipping when one of 
them is removed 


Xf you are too Inzy to turn the 
pencil-sharpener, you ean attach 
the sharpener to a small motor 
so that ‘contact will be made 
‘when the pencil i inserted any 
‘This memorandum-pad for your telephone _-—“haarpener may be used 
consists of a pad, © pencil, a telephone 

index, and a clip 


An Instrument to Warn of 
Gas Dangers 


(CARBON-DIOXIDE is a deadly, insiai- 
‘ous gas that has neither color nor odor. 
‘When considerableamounts of earbon-diox- 
ide are present, the red corpuscles insist on 
carrying carbon-dioxide through the lungs 
in plage of oxygen. Suffocation results. 

Carbon-dioxide is often present in man- 
holes, cellars, wells, smokestacks, and in 
places where’ metallurgical operations are 
carried on, 

‘Thedevice shown above detects the pres- 
cence of amall quantities of the gas. It has 
‘a glass tube containing a solid chemical 
‘that turns green upon exposure to earbon- 
dioxide. By comparing the change in color 
with a color scale at the side of the tube, 
the percentage of gas present can be 
determined, 

we rubber bulb is for sueking samples 
of air into the testing-tube. 


Singing Lessons for Canaries 


USIC-TEACHER to canaries is the 

profession of the lady in the picture, 
strange as it may seem. Canaries can be 
taught to sing sweetly ‘as well as young 
ladies. ‘They are taught by a method of 
‘comparison. 

‘Two large tanks, that fit inside each 
other, aré filled with water that acts like 
compressed. air, and with the aid of 
whistles makes music, 

‘This device whistles a note that the 
birds like to’ duplicate, When the birds 
hhear this, they become very ambitious and 
try to imitate it, 

‘Several weeks’. training is sulficient to 

ood singer of a young canary with 
‘the aid. of the compressed-air whistle 
Although the canaries make a great noise, 
‘thoe who know claim that it is better than 
Ustening to humans learning to sing. 


How to Keep in Condition 


“THIS former middleweight wrestling 
champion, George Bothner, keeps 
himself in condition by working at an elec- 
trie vitalizer every morning. While he 
pulls at the ropes, a current of electricity 
passes through the handles into his body; 
the current is supplied by a dry-cell bat 
tery. 

‘There are many electrical attachments; 
cone is a metal foot-pad that puts life into 
tired feet. ‘There is a comb, a brush, and a 
massaging machine. All of them are easily 
attached to the battery. The picture 

\bove shows Mr. Bothner using the ropes 
and the foot-pad. The other appliances 
are hanging on the wall. 


This Plug Will Fit Any Socket 


FORTUNATELY, | electric wall 

sockets are not uniform. Some of 
them are slotted to receive parallel blades; 
‘others call for perpendicular blades; a few 
are made for T-shaped blades; and some 
call for-blades in line with each other. 

But now there iss new plug the bindes 
of which can be turned to fit any of these 
sockets. - These blades are so adjusted that 
they can be turned by hand, and contact 
‘ean be made from either side of them. The 
picture below shows one of these plugs with 
the blades arranged in parallel formation. 
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The Brush that Reaches All 
the Teeth 


HE “Bohemian Girl” dreamed that she 
‘dwelt in marble halls; and most of us 
dream either of the beautiful things we 
want and can't have, or of the ugly things 
we fear. ‘There is a man, however, who 
had a vivid dream about a toothbrush—a 
strange dual toothbrush unlike anything 
he had seen before. 
He woke up, made a drawing of it, and 
went to sleep again. In the morning he 
if over and saw that it 


There are bristles at each end of the 
hhandle, constituting two brushes. One 
brush is for the outside of the teeth and the 


other for the inside, Both of them are 
attached to the brush so that they ca 
rotate slightly, ‘Thus they reach all the 
hidden corners. 


Fodder Made of Sawdust 


GOAT can eat paper, which is but a 

form of wood. Not so with cattle. 
However, if experiments now being car- 
ried out prove entirely “successful, cattle 
will add sawdust to thelr diet, —‘Experi- 
ments are being made at the Forest Prod- 
ucts Laboratory, Madison, Wisconsin, 
with « new cattle food prepared by treating 
sawdust with acid, 

‘The sawdust and acid aro placed in the 
Jong eylinder shown inthe plcture-below 
Live steam under pressure is then admitted 
to the cylinder, This process converts 
part of the wood into sugar and renders the 
remainder digestible. A one quarter sai- 
dust ration has been prescribed. for. the 
cattle under the test, If they survive, 
there will be a new use for the millions of 
tons of sawdust produced annually in the 
thousands of sawmills and lumber-yarda, 
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Here’s Something 
New in Chimneys 


‘VERY house must have 
its chimney; so why not 


decorative ones? 
Take, for example, the 
chimney shown at the right. 
It is located at the side of a 
plain wooden house and is 
quite the most. startling 
thing in the neighborhood, 
‘This chimney is made of 
white pressed brick and has 
four tiled panels in it 
Raised flowers decorate 
these panels and are painted 
in brilliant colors. 
Fortunately, the chimney 
is well made and the heat is 
not apt to injure the flow- 
fers without, Also it is lo- 
1 in Southern Cali- 
where the weather is 
; thus the 


To Remind People of 
Eden’s Temptations 


HIS snake never did 

anybody any harm. It 
is made of rubber. it is 
not used as a joke, either. 
It is mounted in a’ tree of 
a churchyard at Toluco, 
Mexico, where it constantly 
reminds the congregation 
about the temptations of 
‘Adam and Eve, 

No one seems to have 
thought that it might keep 
the timid away from 
chureh, 

If Satan ever resided in 
this snake, he has been 
knocked out several times, 
ssince many people are de- 
ceived by it and stop to 
throw stones to kill it. 

Tt would not take a Bill 
Nye to imagine how funny 
and sheepish a man would 
feel after he hit this snake 


paint is likely to remain on 
for some time, 

For ourselves, we are forced to admit 
that good old-fashioned chimney of red 
brick covered with Virginia ereeper or 
nome other beautiful vine would seem 
more attractive than artificial plants of 
this sort; but the world would be a 
monotonous place indeed if there were 
no chance for individual expressions of 
beauty. 


Frames from Automobile Lenses 


LD automobile headlight lenses ean 
tbe used for framing pictures. Cut 
down the pictures to suit the size of the 
flass, and enclose the two in the metal 
frame that formerly held the lense in place 
‘on the ear. Next put a piece of cardboard 
behind the picture to hold it in place and 
prevent slipping. ‘Then you will have a 
framed picture ready to be hung on the 
wall. 
‘The nations of Europe learned long ago 
to make use of all kinds of materials that 
hhave always been considered more or less 


the United States learned to save 
all along the line, from food to iron 
fand steel. The habit was certainly: 
‘8 good one, and now very few people 
throw seraps of any kind away with- 
ut surveying them closely with the 
idea of putting them to some new 
and useful purpose, which is a good 
thing for any-nation to learn, 

Why not get the habit? 
repay you. 
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Taking Flashlight Photographs 
Out of Doors 


PARADES and night scenes can be pho- 
‘tographed by flashlight only when a 
large charge of powder is employed. To 
handle this charge requires special pre~ 
cautions, A photographer has devised 
way to meet the difficulty by employing a 
pole eight feet long, on the top of which a 
metal powder-holder is arranged. A wire 
in connected with a ten-volt battery car 
ried by the photographer's assistant. A 
fuse of fine German-silver wire connects 
the electric poles in the powder-containing 
device, and when the connection is made, 
f short circuit is pro- 
duced through this 
fuse. The powder is 
thus ignited. 
Flashlight powders 
are composed of ma- 
terials that produce 
the quality of light 
that is most active 
‘on ordinary photo- 
graphic emulsion, 


na 


with stone, only to find 
it was a dummy, and to’ picture him 
sneaking away before some one saw him, 
Tt would be much like asking @ scarecrow 
for a mateh. 

Whoever put this rubber.snake in the 
tree must have been a snake hunter or 
ince he arranged the creature 
in such a realistic manner. ‘This is just 
how a snake climbs a tree—by twisting its 
body around the trunk, 


‘The Twelve-Pound Nugget 


SMALL meteorite—that's what 

‘you might naturally think when 
you look at the object above. It 
‘weighs twelve pounds, and measures 
four by seven inches. It is not a 
meteorite, however—but a nugget 
of pure gold. The nugget, whieh is 
worth a small fortune, was discov 
ered recently in the Kilo state mines, 
which are situated in northeastern 
Congo. 

‘Twenty yeurs ago these mines did 
not exist, 

Prospectors were searching for 
gold in the Congo, and were assigned 
to various territories, The man 
‘who had charge of the section that 
now comprises the Kilo state mines 
reported that there was no gold in 
his zone, and asked for new terri- 
tory. He was told to stick to his 
own zone, and later he “struck it 
rich.” 

That _twelve-pouiid gold nugget 
‘was there all the time. 
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Silver Dice in a 
Golden Bullet 


EN who like to shake dice 
‘ean. buy tiny cubes of 
silver. They are so small that 
five of them can be contained 
‘easily ina hollow gold bullet. 
The little gold bullet, with 
its silver dice, makes an attrac- 
tive ornament for a wateh- 
chain, and if, the wearer has 
heard other bullets whip. the 
air and escaped their sting, per- 
haps he will have the same good 
Juck with this golden bullet, And 
that is what a number of players 
‘count on-—the idea that luck was 
with them when the greatest 
stake of all was played for, 


Is this a Check-Book or 
a Cigarette-Case ? 


ET your check-book be 
worthy of the checks with- 
in. If you are a rich man and 
think nothing of making out 
four-figure checks, then you 
should have a cheek-book of gold 
trimmed with platinum, like the 
fone shown above. The plati- 
num comes in the form of a 
name-plate that decorates one 
corner of the book. 

‘This book of gold is very 
amall—it will hang gracefully 
from the end of a watch-cbain, 
‘The blank checks within it must 
bbe folded twice before they will 
fit, 


Six Miles of Fire-Hose An Eighty-Year-Old Dancer 


HE Gromen of San Francisco, Califor: [£20 ld to get « job, the man inthis 
nia, will not be eaught napping when » jcture became a beggar—but not t 
Building « Pyramid of Oil Cake afhary kind. He gives the public ome- 
“VVHAT is oll cake? Tt is a product thing for their money. Every morning he 
000 feot of 2%4~ and 23-inch composed of flaxseed, cottonseed, starts out, wheeling before him « baby- 
hose was used by 110 men of the depart- hempseed, rapeseed, etc., from which the carriage on which is mounted x, phono- 
ment in demonstrating just what chance oil has been pressed out. In the jaws of graph. When he reaches a crowded cor- 
they would have with such an equipment. the powerful premes itis compressed into ner, he starts his phonograph and dances 
‘San Francisco's high-pressure system comparatively thin sheets, and is stacked to the tune of it 
utilizes the salt water pumped from the to be sold as food for stock. It the picture below shows an average 
bay and stored in an immenge reservoir on Some of the oll cake is used in the gar- audience, the old man is given a groat deal 
A hill almost one thousand feet above sea- den in place of manure ax a blanket of pro- of encouragement by the passers-by. 
level. The total pressure available is 314 tecting warmth for the hidden germs of True, he ix not an expert dancer; but 
pounds, but in this test a pressure of only plant life the pathetic picture be makes has’ won 
150 pounds was used. With this reduced "In the picture women workers of Lan- him many a coin. It is to be hoped that 
preature the stream was hurled over the eashire, England, are building a pyramid the phonograph will not weary of well 
tity's tallest buildings. Since the great fire, of il cake. The “cakes” are arranged to doing, but that it will cheer the ancient 
the city has npent more than $20,000,000 permit a free current of air through the dancer on as long as he lives, He is a 
toimprove its Gre-ighting apparatus. pyramid. German and he dances in Berlin 
© Kate reer © Kata rt 


A Gear-Shift-Lever Poker 


DON'T sett your buttered old auto- 
mobile to the junkman—use the 
various parts in your home, The gear- 
shift lever, for instance, ean be used for 
shifting logs instead ‘of gears. It is 
strongly made and easily handled; thus 
it becomes an excellent substitute for a 
poker. The ball-shaped knob at the 
top Is not affected hy the heat of the 
‘The part that is usually hidden below 
the floor-bourds of the ear is eurved suf- 
ficiently to enable you to adjust the logs 
with ease. Of course, that ix quite a step 
downward for the lever, which formerly 
played such an important part in the 
automobile; but who knows what the 
junkman would have done with it? 


His “Kick to the Moon” 


‘OW will this man, who has made a 
Somersault from the plank, strike the 
water? 

The art of photography has heen the 
‘means of analyzing motions that are far 
too swift to be caught by the eye. When 
a series of motion-pictures is taken of men 
jumping, diving, or running, a precise ree- 
ord is made of the sequence of movements. 

‘When these are studied, athletes dis: 
cover new ways to improve their skill. 

This view of the diver, executing a high 
somersault, called a “kick to the moon, 
fs remarkable because it was taken from 
‘such an unusual angle. 


She Blows the Wheel Around 


HE wheel in the picture above is 

made to rotate by means of a stream 
of air which the statue—a Nereid—blows 
at it, ‘The ball-bearings, rolling in pole 
ished races within the wheel, not only 
facilitate rotation, but they also reduce 
the amount of friction usually generated 
by a rotating wheel. 

‘The Nereids are water-nymphs. The 
fone in our picture has been transferred 
to the land. 

We are familiar with the use of beauti- 
ful statuary in connection with fountains 
in public and house gardens, but utilizing, 
‘such art objects for purely commercial 
purposes is new tous. It should not be 
discouraged ; beauty and utility being 
the almost perfect combination, 


How the Tide Helped the Bridge-Builders 


HE span of the bridge pictured below 

weighs more than two hundred tons. 
‘The engineers had to put on their thinking- 
capa when it came to getting it into place, 
‘They construeted heavy pontoons and 
placed the span upon them. 

‘The Potomac river, over which the 
bridge is constructed, hae a changing 


water-level due to the ocean tides. At 
high tide the pontoons were floated into 
place, and as the tide went out, the big 
arch was gradually lowered into its place. 
‘Thus one of nature's forces was put to use 
land so saved a great deal of extra labor 
and expense. 

So miecenaful was thie constructional 


“stunt that the engineers in charge of the 
conatruetion plan to put the other spans of 
the bridge in place by the same method, 
When the trick wan done, the engineers did 
not have to wait long for the tide to do its 
work since it changes every six hours. After 
the spans were firmly fastened in place, the 
tide carried the pontoons out with it. 
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Trapping the Flying Rivets 


HERE, is a device that captures every 
‘and holds it until the “rivet 
catcher" is full, 

Machines operated by compressed air 
rain blows in quick succession under the 
head of the rivet to be removed. ‘Then it 
flies into the air, like a shot from a gun, 

‘Operated on steel frame structures, these 
‘aimless shots have been the source of 
narrow escapes oF of accidents, Hence a 
device that will capture them before they 
have a chance to do harm is weloom 
‘Te ataher” abun se formar, come 

wvering the rivet after the cutting 
Bion ‘hae boom placed te position. ‘Hore 
tthe “catcher” is seen closed while the gun 
in operating, 


The Little Pocket Atomizer 


'T is not always possible to clean eye 
lasses with the corner of one’s hand- 
erehief when nothing but- moisture will 
remove the particles that have adhered to 
the glass. ‘The more a man rubs the lass 
tunder such conditions, the more likely is he 
to scratch the lens, and scratches can not 
be removed without the expense and time 
for repolishing. 

‘A few “atoms” of inoisture from the new 
atomizer will pouibly save the valuable 
lenses. 

‘Reach into your pocket and 
take out this diminutive atom- 
izer, It is filled with cleansing 
Hiquid, and can be of instant 
service in removing the dust 
from the eyes’ “window. 

‘To try to look 
a film of dust is not 
jurfous to the eyesight 


needless bother. 


When a Pencil Turns into 
a Foot-Rule 


LEAU-PENCIL that ean be con- 

verted into a foot-rule is a convenient 
thing to'have. ‘The owner has only to give 
‘a pull at the opposite ends of the pencil, and 
its telescoped parts are drawn out to 
twelve inches. 

‘The pencil-rule is of sterling silver and is 
fitted with a clip to hold it in the pocket. 
Another style of this pencil has x clamp 
that attaches it to the watch-chain. 

‘The scale is marked insixteenths, eighths, 
and quarters of an inch, with the inches, 
numbered as usual. The lead is held by 
silver cap like that of other pencils. 


This Truck Carries Its Own 
Loading Crane 


HICAGO, in the shape of a manufac- 
turer, has come to the relief of the 

man who loads heavy and clumsy objects 
fon motor-trucks and then tells the boss 
how he loves his muscle-developing job. 

By installing the crane shown in the 
picture, from five hundred to one thousand 
pounds of material may be loaded quickly 
by one man. It is possible to level the 
beam by an adjusting device at the front 
end and the load can be locked at any point 
fon the beam by means of a brake on the 
trolley 

‘This mechanical giant can run with 
greater speed than the trolley. 


testa News Pts eviee 
Which Ball Is Stationary? 


BAL-BEARINGS are manufactured 
with the greatest precision. Extreme 
care is taken with all sizes, but the larger 
and more expensive bearings of the size 
illustrated are products of a highly per 
fected science. 

‘Ana simple test of accuracy, one manu- 
facturer mounted two balls of the sume 
size side by side. He get one ball revolving 
‘on its pedestal and let the other remain 
still. So quietly and perfectly did the one 
ball revolve that it was necessary for an 
observer to place his hand on the revoly= 
ing ball to prove to himself that it was 
moving. 

While this test is by no means a scientific 
cone, it is nevertheless interesting. 


Sharpening Phonograph Needles 


DON'T throw away your steel phono 
[graph needles. Here is a simple 
device attached to the top of the talking- 
machine that repoints the old needles. Tt 
is a small metal frame with a small drive 
wheel that runs by friction upon the rim of 
the phonograph turntable. ‘The phono- 
graph motor may thus play a record or run 
‘the needle-sharpener, as desired. 
A small tube is arranged to hold the 
abrasive that both grinds and polishes the 
point of the needle, The 
needle is inserted in a hole at 
the top of the tube, while a 
small screw at the closed end of 
the tube enables one to regu- 
Inte the point, making it 
rounded or very sharp. A 
serew holds the." 
thecaseof the talking-machine, 
whieh allows the operator to 
swing the sharpener against 
the revolving turntable. 
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© Kevuone View Commun 
Messenger-Girls on Skates 


N some large offices errand-girls skim 

‘about on roller-skates. Not only 
do they save time and make more trips, 
‘but the work becomes a form of sport 
and therefore more Interesting. 

Needless to say, these young Judies 
on skates would outelass their rivals 
in a rink, for they have had the 
abundance of practice that makes 
perfect. 

Tn parts of ition where the traffic is 
not too heavy, this practice might be 


adopted by ‘and by the 
messenger-boys telegrams, 
The boys would then have time to 


watch new building operations and 
other interesting things going on in 
the street, 


To Keep the Golf-Balls Clean 


“THE man who has to clean the golf- 
balls, after they have become. ui 
cognizable, will appreciate this bal 
leaning apparatus. It consists of a 
fatand made of metal, with a serubbing= 
brush and bucket, and a spouting bucket 
containing fresh water. On the bottom 
of the stand is a receptacle for wiping- 
rags that are sometimes thrown on the 

‘golf-course 

‘These, stands, which ure well and 
compactly made, are painted to harsiom 
nize with the club's colors 


The Crushing Test for Bricks 
and Concrete 


Pressure of ten million pounds. This 


the weight of 


tenders. 
The sample of br 


ram of the machine. 
in operatio 
rely, but 


th a terrific crushing force. 


After the right degree of pressure for the 
sample under test has been reached, en- 
gineers measure the amount of compres- 
sion, They are here shown taking a 
‘measurement on a column of bricks. , Some 
Drick-piles withstand the enormous pres- 


sure with ve 
‘crushed to-dust 
the test 
Ibricks. 
cy 


twenty large locomotives with their 


k structure or con- 
crete to be tested is put together under the 

‘The motors are put 
nd down comes the ram, 


When a pile of bricks gets 
through the test uninjured, they are good 


Paddling Like a Duck 


MAY, lstnety «tend creatre 
‘When he goes into deep water, he 
must ether sink or swim. 

ow, the duck, om the contrary, i 

fectiy at home in the water. 
Pat isthe reason for hi dlference 
between man and duck? 

‘One reason i the duck’s webbed fet: 
they open and shut: when he sims, 
Bnd add to his speed, "It man wore 
pair of paddler that opened. when he 
Struck ut inthe. water and. closed 
trven he drew his feet up, could be swim 
Tikes duek? 

"Tho man in the picture above has 
annexed a pair of these paddles, and 
fe is practling ‘with them before he 
tempts trip tothe pool. 


An Automatic Power Plant 


HERE is an locriptghting outst 
for country homes; yachts, or 
It is placed in a! white enam- 
hides the unsightly 
batteries, gasoline engine, generator, 
and switches, Everything is enclosed, 
yet the vital parte of the aystem are 
‘Accessible should they give trouble in 
operation. 
‘The fuses and. automatic cutouts are 
mounted on the back of the: metgr- 
board. This can be removed like’ 


a 
machine, | the 
‘and the dryer 
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Several New Uses 
for the Versatile 


Motor-Boat Engine 


the little boat engine 
different ways, Flere 
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Keeping Tab on a Motor-Truck 


MECHANICAL cost-accountant, recording the ex- 

penditures for truck operation in terms of material, 
time, sind distance, has recently been placed on the market 
by a manufacturer of fare-registers and taximeters. 

Tt weighs seven pounds and is placed on the truck dash. 
It provides a complete printed record of all details of the 
truck’s work during the day. This record is in condensed 
form and is proof against tampering, being indelibly 
printed. It gives the fol- 
lowing information: Driver 
of the truck; date: 
the day's work began; how 
far the truck was driven; 
the time consumed by each 
trip; the time of each stop; 
whether or not the engine 
was running during the 
stop; mileage of each trip; 
number of each trip; weight 
‘of each load; when loaded; 
when and what tires were 
replaced, if any; when re- 
pairs were made: who made 
them and how long it took; 
when and how much gaso- 
line was taken on; the 


average mileage per gallon —— 
of gasoline; when and how This little register gives a 
much oil was taken on; condensed and | permanent 
the idle time; number of — Snce"and work ot the mio 


se and work of the motor. 
trips. truck 


Delivering the Goods 


RACING together two motor- 

cycles by means of _tie-rods 
coupled behind a similar machine with 
aside-car attachment, the man shovin 
below made the trip {rom Springfield, 
Massachusetts, to Lima, Ohio. 

‘The idea was originated by a motor- 
cycle dealer of Lima, Ohio, who used 
it successfully for "delivering three 
side-car machines to purchasers in Lim: 

‘The problem of doing the same thing with the 
single-track machines presented but little more 
difficulty. Bars were used to connect two of the 
machines parallel to each other and one of them 
was hitched by a towing-yoke to the rear of a 
side-car machine. 

‘The three machines in this formation were 
easily handled by one man and were delivered at 


While one of the truck-drivers is on duty the other can 
‘enjoy a good rest in the built-in bunk 


Built-In Bunks for Truck-Drivers 


Fok the convenience of their truck-drivers a large 
manufacturing concern, running trucks regularly 
between Akron, Ohio, and Boston, had bunks like that 
shown here built in'their trucks. ‘The run of 1500 
miles is made on regular schedule in 
five days and a half all the year round. 

It was realized that sleeping 
quarters must be provided for an extra, 
driver, so the trucks were adapted for 
this purpose. The result is entirely 
satisfactory and the drivers get 
cellent rest while off duty. Entrance 
is made by climbing on the seat of the 
driver's cab. ‘The man off duty is 
ready for any emergency and can step 
down to the cab at a moment's notice. 


A New Rim Tool that 
Gives Quick Action 


approximately the same cost ax involved ina Here is shown a new ad- - 
freight shipment. justable rim tool and. the -ORKING on the principle of a 
‘The necessary parts for the connections and method of operating it in jack; easy to operate and self- 


towing-yoke were made by a blacksmith 


making a change of tires 


This ilustration gives a rear 
view of the three motorcycles 
a they appeared on their long 
hitching them to the towing journey from Springfield, Mas 
side-car machine sachusetts, to Lima, Ohio 


adjustable to.any size of tire, the new 
type'of ,rim tool shown in the accom- 
panying illustrations will enable an amateur to un- 
lock the rim, remove the tire, substitute a new tire, 
and lock its ‘rim, in five minutes. The tool will fit 
any kind and size of split rim. 

‘The rim is opened by placing the crossbar of the tool 
over the rim, with one enid near the joint, and moving 
the handle back and forth a few times. Then the cross- 
bar is placed over the rim with the joint midway 
between the ends of the tool. The reversible ratchet on 
the handle is moved to the forward position; the rear 
pawl engages with the ratehet, while the front pawl is 
in the neutral position. By working the handle back 
and forth, the rim may be collapsed to any desired 
degree and the tire removed. The pawl action is 
reversed to mount the new tire and lock the rim. 


A Big Midwinter — 


Car owners are sure to find 


tion problem by loading five 
‘trucks in acar 


theeylinder block, keeps | 
theengine’stemperature | 
at ‘its most efficent | 
point for complete fuel | 


| a ne Woe sonstver aor Dolaing-davee aiatine oe | 
i cary he ea ep yr 
one of these double-service air-supply stands | 


fon the motometer? 


This new type of cutout is 
clamped and Bolted around the 
fexhatist pipe, In the bottom of 
the pipe a rectangular hale is cut cate 

|) and”the flapper by an automatic thermostatic | 


Forget to fill the gasoline-tank? Don't worry: just 
fur the emergency valve on the heel board of the rear 


ol Neve Automobile Ideas 


many things of interest here 


‘The latest device for 
prcreting the thet of 


fand the cylinders 


Having purchased five gallons of gasoline from this en: 
ie dealer, you may get miditional fuel free if : 
you are lucky in operating the wheel of fortune | 


The tire boot shown heredors 
not have to be strapped ia 

place. Tt ls placed over the 
fajured part of the tire and is 
hooked "to. the “felloe with 

rmctal us 


‘This new type of con. 
troller automatically 
prevents overheating 
OF the battery, pro 
tects all circuits 
‘against over-voltage 
‘and burning out. and. 
‘lo indicates | the 
hheight of level of the 
electrolyte : 


Vibration and friction are the two 

great foes of every automobile engine 

By counterbalancing the crankabalt at 
shown here, the engine lasts longer 


‘and Bity 
more convenient than a hand pump for inflating tires 
‘while touring 


In one operation this machine simultaneously drills fifty-four 
holes in four sides of an automobile cylinder casting 


Quantity Production and the Drill 


HE machine pictured is drilling fifty-four holes in one 

operation in the four-cylinder block of a certain make 
of automobile. In fuet, every hole required in the casting 
is made at the same time, 

‘The operator sets the casting on the table of this remark- 
uble drill, clamps it in place, and the machine does the rest. 
‘The drills are simultaneously fed into the work from all 
sides. The drills on each side are operated collectively 
from one “head,” which encloses a train of gears for revoly- 
ing each individual dxill-spindle. This machine drills the 
casting in one minute and forty seconds, 


The Horn Toots as Car Burns 


OWARD WILL, of 

Syracuse, New York, 
lost his automobile in a 
recent garage fire. While 
the flames were raging in 
the building and destroy- 
ing its valuable contents, 
the horn of Mr. Will 
blew continually as if it 
were calling its master or 
summoning the help of the 
fire department. 
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Controlling a Primer Electrically 


OME one with real ingenuity has found a way of 
utilizing an almost negligible part of the electric 
energy in the storage battery of the automobile to do a 
big service for the motorist. 
He has designed a thin 
metal piece to go be- 
tween the manifold 
flange and the carburetor 
connection after the 
manner of a gasket. This 
piece carries at one side 
a well-enclosed electro- 
magnet, connected with 
the automobile’s elec- 
trical system. In the center of 
the solenoid there is a little 
vertically mounted valve held 
down by a spring, that nor- 
mally prevents the flow of 
gasoline through the primer. 
But when the starter pedal 
isdepreased, the electro-magnet 
is energized, raising the valve 
from its seat and allowing 
xasoline to flow through the 
primer and to spray into the 
manifold through a hole in 
the intermediary member, The 
gasoline is warmed by the 
heat of the energized solenoid, 


A Demountable Road-Oiling Tank 


HILE a motor-truck does not eat its head off like a 

horse when not employed in useful work, the over- 

head charges of interest on the investment, depreciation, 

ete., go on just the.same, For that reason many 

road contractor with « comparatively small 

amount of road oiling to perform have employed 
horse-drawn equipment, 

Now, because but little road-repair work was 
done during the war, there is more road main- 
tenance and oiling to be done than ever before and 
contractors who have contracts for road oiling 
need no longer place their faith in the horse, A 
Boston manufacturer has put on the market a 
special il tank and spraying apparatus which 
may be removed from the motor-truck chassis in 
Jess than half an hour and replaced, when desired, 
in the same length of time. 

‘The mounting or dismounting may be done 
without detaching any 


When the starter pedal 
in depremed an electro~ 
magnet 


raises the 


‘There are two explana- 
tions of this peculiar phe- 
nomenon possible. The 
first, that the heat caused 
the horn button to melt 
and made a short cireuit 
between the points. The 
second explanation, which 
we are inclined to believe 
correct, is that the heat 
burned through the insula- 
tion of the horn wires, 
causing a short cireuit be- 
low the horn button, The 
diagram illustrates what 
probably happened in this 
remarkable case. What- 
ever the cause, the inci- 


parts, disconnecting any 
piping, or in any way 
disturbing the adjustment. 
of the tank equipment. 
This is accomplished by 
mounting the tank and 
cil-distributing nozzles, 
and all the piping on a 
separate subframe, that is 
attached in turn to the 
frame of the truck chassis 
by means of ten bolts. 
When the nuts are un- 
screwed, the entire oiling 
apparatus may be lifted 
from the ehassis by means 
of blocks and falls and 
lowered on a platform or 


dent attracted” consider- 
able attention. 


‘and another body can be substituted in its place 


trestle until it is again 


led it can be removed 
required. 


‘When a tourniquet i needed to stop bleeding f In an eshergency a serviceable hot: 
h tect 


The Automobile in First-Aid Work 


In cases of emergency it will supply 
material help for medical treatment 


‘The search lamp, with its glass 


4 the ‘ond n two 
oh 
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Through Two Looking-Glasses 


“U7 HAT'S up?” you say, as you see a crowd gathering 

in front of a store window. There you see, besides 

the usual display of goods, « mirror that reflects charming 

unseen creatures in the latest creations, Where are the 

originals? They are up on the floor above. Double 

reflection, as in the case of the periscope, makes it possible 
m. 

This is a new “advertising display device" for use where 
show-window space is limited. It was invented by 
William Sliter, of San Francisco. ‘The advertiser sets 
scene on the second floor where he has plenty of space, 


“This large disk grinder revolves in a horizontal plane and 
travity keeps the work pressed against the abrasive surface 


Rest the Work on the Grinder 


HIS is a disk-grinder used for large work. 
disk, covered with abrasive paper or cloth, revolves 
horizontally, and the objects to be ground rest on the 

Tt is not necessary to apply any pressure. 
A hoist located beside the grinder lifts the work upon 
all suction fan that 
ive dust. The disk 
measures fifty-three inches in diameter, weighs eight hun- 
high speed. ‘The grinder is 


surface. 


the disk, ‘The grinder 
carries away the metal and at 


dred pounds, and revolves 
used especially for surfacing work. 


The steel 


in a small window? 


How can you advertise many goods 


‘Then he adjusts his mirrors to the proper angles, 


The Igloo of the Victoria Land Eskimo 


'N the picture the gentleman is not 

trying to compete with the ice 
trust. He is providing a place of abode 
for the long sunless nights of an aretic 
winter. Having left his tepee, or skin 
tent, which he had occupied during 
the short summer months, along the 
fringe of the barren lands of the un- 
known northland of our continent, he is 
now erecting his house for the winter. 

‘The implement in his hand 


ting snow blocks for his winter head- 
quarters. Blocks from two to three 
feet long are placed upon one another, 
with a slight inclination toward the 
center. After he has built to a height 
that suits his faney, blocks are placed 
to form the roof. 
window he places a block of 
that is often carried for 


obtained at the place that he selects 
for his snow house. A small opening 
is left for an entrance. This is usually 
protected by a wall of snow blocks to 
prevent snow from drifting in front of 
the igloo door, and it also ucts as a 
protection from the winds, which blow 
with aretic fury. The inside temper 
ture cannot be below freezing or the 
blocks would melt and the house col~ 
lapse. 


is a copper knife about 
twelve inches long. The | 
metal for many of his im- 
plements he gets from the 
shores of the Coppermine 
river, that, flows into Coro- 
nation gulf, an inlet of the 
Aretie ocean. 

Since he knows nothin 
about smelting or melting 
ore, he depends upon a flint- 
like stone to hammer the vir 
gin metal into the shape he 
wants. 

His copper knife is a util 


| pleat is secured by, the 

ignition of seal oil in a 
small soapstone lamp. Since 
he prefers uncooked food 
rather than cooked, even at a 
temperature of 50 degroes be- 
low zero, and sometimes 80 
degrees, the question of heat 
for cooking is of no consider- 
ation to him as an item of 
household comfort. 

Since there is no provision 
for ventilation, and the odor 
of his sealskin garments with- 
holds nothing in the aggre- 


tarian affair, and is used for 
many purposes, But most 
valuable of all is it for cut- 


gate of smells, the reader may 
try to totalize the atmos- 
pherie result. 
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How to Make a Hand- or Power-Driven Blower 


HE man with a home shop often 

feels the need of a small hand- or 
power-d.iven blower to operate a 
forge or blowpipe or perhaps to use as 
‘an exhaust fan in connection with a 
woodworking machine or grinding- 
wheel or to ventilate a room. 

While such blowers are of simple 
construction, the making of the hous 
ing is the source of some difficulty, for 
if the bearings are integral with’ the 
casing, as is usually the ease, this must 
be a casting of substantial construc- 
tion to withstand the strain and would 
require a more or less complicated 
casting. To simplify matters, our 
method of construction follows the 
lines of the large “steel plate” blow- 
ers, the housing being eut out of gal- 
vanized iron and soldered together 
with the bearing pedestals entirely 
independent. Two types are shown, 
a regular blower and one for exhaust 
purposes, though the latter is adapted 
to both classes of work. 

A 6-in. fan is shown. ‘This size is 
capable of being driven at about 3000 
revolutions per minute by a Yor ¥% 
horsepower motor, or it could be 
hand-driven by removing the grind- 
ing-wheel from an ordinary geared 
grindingatand, substituting a pulley 
in its place and belting to the blower. 
Af the power at hand is greater or less 
than this, it would be better to make 
an experimental fan wheel, without 
the housing, and eut down the blades 

until the motor 

is able to drive 

‘ itat the required 
s speed without 

\ overheating. The 
housing could 
then be propor- 
tioned accord- 
*Inely. A. seroll- 
shaped housing 
» isshown, Thisis 
<2" best laid off by 
dividing a circle 
into 12 equal 
parts, remember- 
that the di- 


circumference in- 


Fig. 1: Rearend and these may 
Make hole large then be halved. 
Fig. 2: Front plate of Then lay off a 
fas housing circle _represent- 

ing the diameter 
of the fan wheel and mark one radius 
so that it will just clear the outline 
of the wheel. 

Keep on around the circle, extend- 
ing each of the eleven remaining radii by 
an equal amount, and draw a smooth 
curve through the points. Fig. 1 shows 
this layoff when using the 6-in. fan, 
the numbers being the lengths of the 
radii in inches to the edge of the side 
casing, the end-plates being extended 
¥¢in all round to allow for soldering 


By H. H. Parker 


the housing together from the outside. 
‘The exhaust outlet may be in any 
position, horizontal or vertical, up or 
down, by changing the position of 
the bent-over base strip. 

‘The galvanized iron used should be 
about 22 or 24 gage or as heavy ax 
could be cut by tinner’s snips without 
great difficulty. While the outline of 
the two end-plates should be exactly 
alike, the front one should have an 
opening cut out large enough to admit 
the wheel, unless the builder was sure 
that no further experimenting would 
be required, in which case the housing 
might be soldered together after in- 
serting wheel and shaft. An air inlet 
is cut in the front-plate cover and one 
of the same size in the back plate for 
an ordinary blower; the exhaust type 
should have a hole large enough to 
admit only the wheel flange. These 


Fig. 3: Side elevation, blower type 
Fig 4: End elevation, Blower type 


openings are best cut by drilling a 
series of small holes with a hand-<drill, 
cutting the piece free with a small 
cold chisel and finishing the edge with 
a half-round file. 

A series of holes are drilled around 
the edge of the center opening of the 
front housing plate, Fig. 2, and tapped 
8/36-in, Round head 8, 96-in. machine 
serews about 4 in. Jong are then 
screwed in from the back, the heads 
filed off flat, and secured’ by a little 
solder. These act as studs to hold 
the cover plate. A paper gasket 
should be placed between when finally 
bolting the cover plate in place. 

‘The side of the housing is made of 
a in, strip of galvanized iron bent 
around to follow the dotted line of 
Fig. 1 and the end-plates are soldered 
to it, taking care to keep the side 
casing at right angles to the ends and 
the end-plates parallel to each other. 
The bottom edges of the end-plates 
are bent over and drilled for serews 
which fasten the housing to the hard- 
wood base. See Figs. 3,4, and 5. A 
square frame which connects with the 
blower-pipe is bent up to slip tightly 
inside of the outlet, Fig. 3, and is 
soldered to the pipe. If an exhaust 
blower is built, a round flange is sol- 
dered to the cover-plate intake open- 
ing for connection to the exhaust line, 
Fig. 5. 

Figures 6 and 7 illustrate two types 


of fan wheel. ‘The exhaust fan is made 
by riveting and soldering four gal- 
vanized-iron blades to a circular back 
plate. Then an ordinary round belt 


pulley, such as is supplied with small 
electric motors, after having the for- 


serewed to the forward face of the 
disk and provided with a set serew to 
hold it to the drive shaft. 

The blower fan is built up without 
much difficulty by cutting out two 
spiders from the galvanized iron, 
rilling them for the shaft, soldering 
or riveting the blades to the spider 
arms, and soldering the shaft in place, 
If the fan is to be driven at a very 
high speed, the blades ought to be 
curved backward, and if at a relatively 
low speed, forward, to derive the 
greatest efficiency, but the straight- 
blade types shown will blow enough 
for average use. 


An Adjustable Bench Light 
from Odds and Ends 


HE illustration shows an electric- 
light fixture which has been used 
with great success. It is made from 
odds and ends picked up around the 
shop or home, and it is so built that 


opera 


(LD CROQUET BAL, 


enone) 
a feonee 


PPE 08 TUBING 


A no Sone 


‘This light can be shifted to any po- 
sition and requires no fastening’ to 
hold 


it will stand any amount of hard 
service. It will throw light in any 
direction and it stays wherever it is 
put, as the counterweight on the 
‘upper end of the piece of tubing just 
balances the weight of the lamp a 
the lower end.—H. M. Kraven, 


A Homemade Bellows for Your Camera 
By Ernest Bade 


"HEN a photographic camera 

has been in use for several years, 
{it usually begins to give evidence of 
old age. ‘The first sign is almost 
variably shown by the bellows, which 
begin to crack at the creases and de- 
velop leaks at the corners. ‘The light 
coming through these cracks and 


Figure 1 shows the mapping out ofthe 
‘and’ the manner of pasting 
down the cardboard strips 


holes causes the films or plates exposed 
in photographing to become “light- 
struck.” For a while judiciously 
applied patches may extend the life 
of the camera, but eventually the 
time will come when new bellows 
must be put in the place of the old. 
‘New bellows for every standard 
make of camera may be purchased 
from the dealers or manufacturers, 
but in cases of emergency it may be 
desirable for amateur photographers 
to make their own bellows rather than 
risk the delay and expense connected 
with the purchase of ready-made 
bellows from the deal 
‘The making of bellows which are 
not tapering but have the same di- 
mensions at both ends is compa 
tively easy; tapering bellows are a 


Figure 2 illustrates the method of 
patting down the overlapping margi 
{Eh joining the sides of the tube 


little more difficult to make. The de- 
scription given here refers to the 
making of bellows which do not taper. 

‘A good material for eamera bellows 
fs thin and soft leather, which should 
be perfectly opaque. If this is not 
obtainable, or is too expensive, thin, 
rubber-coated cloth of black or dark 
‘brown color may be used. It should 
have no pinholes or other defects and 


should be perfectly opaque in all its 
arts. 

First ascertain the dimensions of 
your old bellows. Place the material 
for the new bellows on a table or other 
flat and smooth surface and mark on 
the unenamelled side of the material 
the dimensions of the bellows, as 
shown in Fig. 1. Draw cross-lines at 
right angles, marking the folds of the 
bellows. Cut strips of thin cardboard, 
shaped like those in the picture, and 
paste them with thin glue on the 
material, as shown in Fig. 1. 

After ‘all strips have been pasted 
down in the manner indicated, a 
single sheet of black paper or thin, 
lightproof cloth is pasted over the 
material. Then fold the covering of the 
bellows at the lines marking the height 
and width, so as to form a tube, and 
paste the I-in, margin left on one 


Figure 3 indicates how the bellows 
‘should be folded by pressing down 
the creases with « small ruler 


side so that it overlaps the edge of the 
opposite side, as shown in Fig. 2. 

‘The next step is the folding of the 
bellows, which is best done with a 
small ruler, in the manner indicated 
in Fig. 3." To give to the finished 
bellows a neat appearance, great 
care should be taken that the folds 
are regular in form and all alike on 
each side. This completes the bellows, 
which may then be glued to the frame 
of the camera. 


Removing Burnt Oxide from 
Porcelain Crucibles 


'HEMISTS and metallurgists often 
find it extremely difficult to 
remove burnt-in metal oxides from 
porcelain crucibles without injuring 
them, J. Willard Hershey, professor 
of chemistry at MePherson College, 
Kansas, recommends the following 
method: Fill the crucible about. half 
full of aqua regia and add a few drops 
of hydrofluoric acid. The relative 
proportions of the two acids depend 
‘on the condition of the crucible. 
Ordinarily, after standing for five 
or ten minutes, the crust of oxide 
becomes loosened and can be washed 
* 
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out with a stream of water. If the 
crust is very thick, it may take several 
hours before it becomes loose enough 
to be washed out. These acids will not 
affect the crucibles in the least, pro- 
vided the glaze is not cracked or 
chipped off. 

Chemists who wish to use this 
method of cleaning their porcelain 
crucibles should observe the precau- 
tion of adding at first not more of the 
hydrofluoric acid than necessary to 
loosen the erust of oxide, and to add 
more only when they find that the acid 
mixture has not the desired effect. 


Extemporized Knurling May 
Be Done with a File 


‘\OMETIMES it is necessary to knurl 
the edges of small brass screwheads 
or nuts when no knurling machine is 
available, A fairly satisfactory knurl 
may be put on brass or even soft steel 
or iron pieces by means of a new 
sharp file, either straight oF cross cut, 
and some hardwood blocks. One of 
the illustrations shows how this may be 
done by hand. The file is placed upon 
a hardwood block and clamped to it by 
means of two built-up or grooved 
strips held by serews or bolts, A 
narrow groove, about the width of the 
edge of the piece to be knurled, is left 
between the two clamp strips and the 
piece of work is rolled back and forth 
in this groove, over the file teeth, by 
means of another hardwood block on 
top of it, Hard pressure will be nec- 
essary and not too coarse a file. 
If a lathe is at hand, an alternate 


If you have no knurling machine in 
your shop, you may put a knurl on 
‘Small brass screwheads by rolling them 
over a new, sharp fle 


method would be to place the work in 
the chuck and mount the file and hard- 
wood block on the cross slide under- 
neath; the block should be of such a 
height that it and the file will be drawn 
across the tool slide when the lathe 
spindle is slowly revolved by pulling 
on the belt by hand; if necessary, 
assistance may be furnished by the 
crose-feed handle. 

Such work will not look quite as well 
‘as though performed with the regular 
lathe knurl, but in many cases will 
answer the purpose when the proper 
equipment is not conveniently .ob- 
tainable.—H. H. Parken. 
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Drilling Holes 


through Metal 


By H. H. Parker 


LTHOUGH about the first thing 

the machine-shop man learns to 
do, perhaps a few words to the auto- 
mobile owner or home mechanie who is 
installing a small drill-press may not 
be out of place. Of course it is easy. 
enough to make a dent in a piece of 
metal with a center punch and drill a 
hole through the piece, but whether the 
drill follows the punch mark or runs off 
asixteenth of an inch or so, is a question 
of luck to a great extent, unless the 
drill is perfectly sharpened and the 
drill-press in good shape—even so, a 
large drill will seldom follow the punch 
mark exactly. 

It is a good plan first to drill a small 
hole as shown in Fig. 1 and then follow 
up with the large drill; it is much 
easier to get a small drill through 
securately and the large one will 
vrually follow the small hole. This 
‘algo causes less strain on the large drill, 
for the small hole relieves the point of 
the drill, which 


draw back enough. Several trials may 
be necessary to get the drill-point 
centered, but this must be done before 
the body of the drill enters the hole, for 
after this happens, it will be almost 
impossible to draw the drill over any 
If the drill euts into all four of th 

prick marks, it is well centered, An- 
other method is to scribe a circle a 
Uttle larger in diameter than the 
required hole, as shown in Fig. 3, with 
out making the prick marks around 
the edge; then if the drill enters 
accurately, the scribed circle will just 

be visible entirely around the hole. 
Figure 8 shows the difference be- 
tween a prick and center punch; the 
former has the sharper point, from 49° 
to 60°, while the center punch has a 
blunter point of about 90°. ‘The prick 
punch is used for the pre‘iminary lay- 
ing off, as the marks may be more 
accurately made, while the center 
punch makes the 


never cuts effi: -— Ta final indentation 
ciently and has for starting the 
to force its way drill. 
through the While the sub- 
metal. ject will not be 
‘To be sure the discussed here, 
drill will go the correct grind 
through in the ing of a crill is of 
right place, how- great import 
ever, a small ance; Figure 9 
prick mark should ‘shows a drill with 
first be made at its lips ground 


the center of the 
desired hole and 
a circle, the same 
diameter of the 
drill to be used, 
seribed around it 
(Pig. 2). Then 
make four prick 
marks 90° apart 
on this seribed 
circle, as shown. 
If the metal surface is chalked first, oF, 
in the case of very fine work, coppere: 
or blued, the seribed lines and marks 
will show up much plainer. Now drill 
‘the small pilot hole and start the larger 
drill, but withdraw it before the body 
part has started to enter the hole—for 
the first trial, when the point is not 
over a third of its way in. In all pro! 
ability the beginning of the hole will 
appear as in Fig. 4—off center. This 
should cause the operator no concern, 
for he can now proceed to “draw over”* 
the drill. A small chisel with a narrow 
rounded point like Fig. 7 should be 
provided and a groove or a series of 
grooves, if the drill is badly off center, 
is chiseled down that side of the 
cavity nearest the center of the re- 
quired hole, as in Fig. 5. The size of 
the groove or the number of grooves 
needed must be found b; 
too much metal is eut 
will run off on that side; 
groove was made too small, it will not 


=== — 


ree 


en ilustration are here given which 
clearly explain ‘the best 
‘drilling through metal, true to mark 


wrongly, one be- 
ing longer than 
the other; in Fig. 
10 the angles of 
the lips are un- 
equal, the result 
being in each case 
that the hole, be- 
sides being’ off 
center, will be 
larger’ than. the 
actual diameter of the drill, the defec- 
re grinding causing it to “wabble.” 

In regard to lubrication, though it is 
always necessary to apply oil or 
lubricating compound to a drill when 
working on steel or wrought iron, cast 
iron is drilled dry. Brass is usually 
drilled without lubrication, but it is 
customary when working with this 
metal, as well as copper, to grind off 
the sharp edges of the drill lips, merely 
touching the edges to the wheel so that 
no appreciable amount of the edge will 
be removed. 

‘This expedient will prevent the 
rill catching when it breaks through; 
if this precaution is not taken, the 
operator will have good reason to re- 
member it next time if he happens to be 
holding the work when the drill point 
comes through and the piece starts to 
whirl around in his hands. This often 
causes painful lacerations of the skin, 
which may become infected and lead 
to a serious ease of blood-poi-oning. 


‘method of 


An Improved Bar for 
Lathe-Testing 


N testing a lathe for the parallelism 
of its cut, it is customary to make 
up a steel test bar such as shown in 
‘the illustration. A very light cut is 
taken off each end and the ends are 
then calipered. After considerable 
usage, the enlarged ends are finally 
turned down to the diameter of the 
cen‘er portion of the bar and the 
waole then becomes useless, requiring 
the scrapping of a piece of good steel, 
When turning up a new test bar, or 
making over the old one, the ends can 


saree AVE On i 


When the sleeves of this lathe-testing 
bar are completely turned down, new 
‘ones ean be put in their place 


be turned down smaller than the 
center portion, forming shoulders, 
then either turned taper or threaded. 
‘Two sleeves are then turned to a larger 
outside diameter than the bar and 
fitted to the ends; as the test cuts are 
light, the sleeves’ do not need to be 
driven or screwed on very tightly. 
When the diameter of the ends is 
reduced to that of the center of the bat 

they are removed and new sleeves fit- 
ted. The illustration shows a bar, one 
end of which has a sleeve screwed 
fon, while the other is driven on to a 
taper fit. -H. H. PARKER. 


Use a Screen for Sifting Out 
the Punchings 


ERE is a simple yet effective 

‘method of separating the punch- 
ings from the product in punching 
‘washers on a press. 

‘Take a wire mesh sereen and place 
it at the rear of the punch press as 
shown. Pl 
two bo: 
underneath, 
one box div 
rectly under 
neath the 
punch, the 
other in the 
position 
shown. 

Down 
comes the 
punch, and 
out drop both 
the washer 
id the punching, but the punching 
falls through the sereen into one box. 
yhile the washer travels down until 
it slides into the other box. This 
saves time and money to any one 
who does an appreciable amount of 
punching.—J. H. Moors. 


“Hexa”—More Powerful than TNT 


By Graser Schornstheimer 


ECAUSE little has been said about 
‘them, one should not suppose 
that Germany had no inventions of 
military importance during the war. 
It was particularly necessary to dis- 
cover an explosive that would give 
greater efficiency to her torpedoes. 
Hexa-nitrodiphenylsulphide was the 
result. This explosive, known in the 
German navy as heza, has an explosive 
energy ten per cent greater than that 
of TNT, and thirty per cent greater 
than that of wet guncotton. Also, itis 
suid to be as safely handled as TNT, 
In the war heads of the torpedoes it 
was mixed with wet guneotton to 
give that weapon greater power, and 
to ysome extent it was mixed ‘with 
TNT. In the case of the 19.7-inch 
torpedo, which was earried by nearly 
all the German submarines, it was 
thus used. 

‘When mixed with wet guncotton 
the total charge was 430 pounds, but 
when it was used with TNT, "the 
charge was only 330 pounds. It 
would be difficult to say which of the 
two charges was the more efficient, 
but it is plain to be seen that weight 
and space were saved in the torpedoes 
by the introduction of this explosive. 
This was exactly what was needed. 
‘The charges of the torpedoes were 
always sufficient to destroy the ships 
at which they were aimed, but the 
range of the torpedo was entirely in- 
sufficient, and at the extreme ranges 
the torpedo was so slow as to make 
it fairly easy for even a slow ship to 
dodge them. 

‘After this new explosive was in- 
troduced, the famous 19.7-in. torpedo 
was redesigned, ‘The length became 


22.97 feet. ‘The range waslengthened 
by the additional space that it was 
possible to give to the machinery. 
Up to 5500 yards the speed is thirty- 
five knots, and at 11,700 yards the 
speed is twenty-eight knots; or, to 
put it in different words, at six miles 
the speed is still about thirty land 
miles an hour. 

In all the larger ships. after the 
battle-cruiser Liitzow, an entirely new 
and very large torpedo was used. 
Tt was built to take the war model 
torpedo—23.6 inches in diameter, the 
largest used in any service. The war 
head of this torpedo contains a charge 
of 550 pounds of explosive, and it 
combines the greatest explosive energy 
possible in a torpedo, with the maxi- 
mum speed at long ranges, for at a 
range of eight miles the speed is still 
thirty land miles an hour. 

‘The double torpedo tubes for this 
torpedo, which were fitted to the later 
flotilla leaders in addition to their 
four 5.9-ineh guns, were so heavy that 
they .had to be handled by electric 
handling motors on the decks. It is 
easy to see why the Germans com- 
plained that these boats were top- 
heavy and that they rolled badly 
‘even in a moderate sea. 

It has been said that the greatest 
share of German naval attention was 
directed to the torpedo service rather 
than to the training of the gunnery 
personnel; in fact, some German naval 
officers charge ‘that gunnery was 
neglected. This may, in some measure, 
‘explain the reason for the failure of t 
Germans to register hits upon the 
British after the first few minutes of 
the battle of Jutland. 


How Two Boys Made a Motor-Sled 
By C. H. Thomas 


HE motor-sled shown in one of 
the pictures and of which details 

of construction are given, was built 
by the two boys sitting on the sled, 
William H. and L. F. Mowery, of 
Kennett Square, Pennsylvania. This 
unusual craft was used by them last 
winter with excellent success and 
attracted consid- 
erable attention. 
On theirrides over 
the iey streets and 
roads in and 
around theirhome 
‘town, the boys of- 
tenattained a 
speed of twenty 
miles an hour. 
‘They found that 
they could run 
aboutseventy-five 
miles on one gal- 
Jon of gasoline. 
‘The motor-sled 


is made of two flexible steel guider 
sleds joined together by an oak plank, 
13 in. wide, 114 in, thick, and 6 ft. long. 
‘The plank’is attached to the rear bob 
with two bolts, each * in. in diameter. 
It is raised about 113 in. from the 
platform of the sled to give to the sled 
more freedom. in following the ir- 
regulariti.s of the 
ground. 

The front end 
of the connecting 
plank is pivoted 
to a crostpiece, 
1g in. wide, 34 in, 
thick, and 2 ft. 6 
in. long, which is 
screwed to the sled 
and serves for 
steering with the 


and 10 in. long, is 
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securely bolted to the rear end of the 
plank with three 34-in. bolts. To this 
plate the motor-wheel is fastened. The 
connecting-shaft of the motor passes 
edgewise through the steel plate. 

‘The controls are similar to those 
used on a bicycle and are fastened on 


two pieces of pipe, #4 in. in diameter, 
which are bolted to the plank by two 
stud bolts. 

‘When winter is over, the motor-wheel 
can be disconnected from the sleds and 
again attached to a bicycle to supply it 
with motive power during the summer. 


A Valve-Spring Compressor 
Made from Tool Steel 


'UMEROUS as are the clamps 
that have been designed for 
‘compressing the valve-springs of auto- 
mobile engines, another one of ex- 
tremely simple construction may be 
added. It is made of octagonal tool 
steel, 5% in. thick. 
‘The steel rod is bent as shown in 
the accompanying illustration. One 
end is flattened and the flattened part 


drilled and tapped for a 9/16-in. 
screw. The other end is also flattened, 
bbut is cut so as to form a fork larg 
enough to pass over the valve-stem. 
‘The required dimensions are given in 
the drawing. 

‘When the compressor is to be used, 
the Il-in. screw is unserewed far 
enough that the fork of the tool can 
engage the valve-stem below the 
spring while the screw rests on the 
valve-head. When the serew is now 
tightened, the spring will be com- 
pressed, while the valve-stem will be 
held in place. After the spring has 
‘been compressed sufficiently, the pin 
may be drawn from the stem and the 
valve removed. 
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How to Photograph Leaves 
without a Camera 
HENEVER you wish to make 
prints from leaves, take the 

printing-frame, place the leaf upon the 

glass, and lay a bromide paper with the 


gram. Also bore or punch two small 
holes at the top. 

‘Figure 2 shows how the lower part is 
bent in the form of a circle to fit the 
top of the eap. 

Figure 3 is a side view and shows 
how the upper arm is bent to attach 
tothe handle. Figure 4 is the top por- 
tion of the machine as completed. 

‘The handle, of course, ean be made 
of wood of almost any sort and size, 
if it has the required strength, and 
attached to a piece of wood, which in 


Teves my be photographed by piting 
‘Geet tron them on aatined paper 


sensitized side upon the leaf. ‘Then 
take a little cotton and place on the 
back of the paper. This presses the 
Paper gently against the leaf. 

Expose like any other negative and 
develop. It will be a leaf negative 


Prints made in this manner show every 
detail of the structure of the leaves 


and show every vein and veinlet. 
When positives are required, use 
lass plates. Make the negative as 
described and from this negative 
make a print, the positive. -E. BADE. 


A Bottle-Capping Machine 
Made at Home 


OUSEWIVES and others who 
have many empty vinegar and 
soft-drink bottles, and who wish to put 
up various sorts of fruit-juices, ete., 
will find this eapper to be ‘just what 
wwe been looking for.” Many 
have any number of empty bottles, 
‘and can purchase the caps at nominal 
figures, but hesitate to pay the prices 
asked for eapping-machines. This one 
can be made at home or by any tinner 
at a trifling cost. 

‘The illustration shows exactly how 
it is made. Figure 1 is a piece of sheet 
steel or other metal stout enough to 
stand the strain for which it is to be 
used. Cut hot, or cold, with eold 
chisel, as per dimensions given in dia- 


Pressing down the lever will fasten the 
‘metal cap around the mouth of the bottle 


turn may be secured to a table or 
whatever you use for holding the bot- 
tles while capping. Merely fasten with 
a hinge, as shown.—G. A. 


Improvised Drainage for a 
Suburban Garage 


NE of the problems for the builder 
of the suburban garage where 

drainage facilities are not present is 
that of disposing of oil, dirty water, 
mud, etc., when the car is washed or 
the chassis and engine cleaned with 
kerosene, the radiator drained, ete. 

‘An inexpensive solution of this prob- 
Jem is shown in the accompanying 
sketch. This 
consists of an 
old tank or 
steel cask with 
perforations in 
the sides 
buried in loose 
rock about 
four feet un- 
derground. 

This is con- 
nected with 
the drain in 
the center of 
the garage 
floor by a 
piece of bent 
pipe. The 
bend in the pipe is $ shaped, and it 
acts as a vent check, preventing the 
odor from the underground tank from 
returning to the garage. An old metal 
oil or tar barrel is suitable for this 
purpose and will last for an indefinite 
time when it is buried in the loose 
rock. Make sufficient holes or open- 
ings in the barrel before it is buried 
to allow for seepage. 


A Stocking-Darner thac Is 
Easily Adjusted 


‘HE clamp principle of this darner 

is not new, though its details are 
somewhat improved. The novelty lies 
in the shape of thefball and its adjust- 
ability to the clamp, giving a much 


‘The stocking darner and the wire holder 
which holds the material in position 


ater range of convenience, also al- 
Towing the ball to be removed entirely 
from the clamp. 

Figures 1, 2, 3, and 3a give the three 
cross-sections of the ball, the numbered 
lines on each giving the plane of the 
section bearing the same number. 
Length of ball, 314 in., width 249 in., 
depth about the same as width, or a 


little tess. ‘The flattened upper side 
(see 1 and 3) serves for leg and other 
flat darning. ‘The humped lower side 
(Land 3), swung around and brought 
under the clamp, is handy for the 
point and back’ of heels, and by 
reversing the ball, end for end, slim 
end out, this humped side serves 
equally well for the under side of heels, 
while the slim end is for toe darning. 

‘The clamp is made of medium stiff 
spring wire. Figure 4 will make clear 
its construction. The loop at the end, 
which serves to clamp the work, 
should be made to fit as closely as 
possible the outline of plane 2. 

‘The remaining diagrams illustrate 
the darner's use on various parts of the 
stocking. CHARLES A. PEASE. 


MONG the numerous makes of 
Phonographs there are many of 
the cabinet style which have shelves 
on which to keep an abundant supply 
of records. One oftentimes desires to 
find a certain record, and unless some 
efficient means of filing and indexing 
is employed, it is a rather tedious and 
confusing job. 

‘The following method has been very 
satisfactorily used and it takes but a 
short time to manufacture, 

At a carpenter shop have as many 
strips as you have shelves cut as shown 


rae rs 


‘as shown. in Fig. 1 
mitered, as indieated in Fig. 2 


‘chen 


{in the illustration, Fig. 1, ‘The width 
of the strip should be if in, shorter 
than the distance between shelves in 
your phonograph cabinet, that is, as 
in my cabinet, the distance between 
shelves is 244 in., so T had strips cut to 
118/16 in., thus allowing 1/16 in. for 
variation. Grooves made by a circular 
saw of 1/16-in. thickness and adjusted 
to a depth of 

wise of the strips, 
apart, TI 


countersunk), the form is made more 


SE ENN 
Ht ire) 
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‘The mitered strips are assembled as 
shown here. There should be one of 
them for each shelf of the cabinet 


solid and durable. See Fig. 4. The 
front ends of parts A and C should be 
flush with the edge of the }¢in. 
material. 

Before assembling B is laid on a 


With this record:finder placed in your 
cabinet you will find it easy to locate 
and extract any record disk desired 


drill-press and using a No. 36 drill 
(.106 in.), holes are drilled all the way 
through as shown in Fig. 5. Note 
that the holes do not touch the grooves 
but are in the center of the ridges made 
by the grooves. 

Fiverinch lengths of 3/32-in. spring 
steel, each having a small hole in one 
end, were tacked on the }4-in. ridges 
between grooves and in such a posi- 
tion that the free ends overlapped the 
hole by about 1 in. See Fig. 5. 


Using a drill-rod of slightly smaller 
diameter than the hole, or about 3/32 


Fig. 


vals 


‘These drawings give an idea of the ap- 
‘Pearance of the assembled nit for one 
Of the shelves, top and side View 


in. thick (.0937 in.), cut into as many 
pieces as there are grooves, each piece 
being about 24 in, long, and flatten 
one end. With a No. 55 or smaller 
drill, make a hole through the center 
of the flattened portion. See Fig. 6. 

One-eighth-inch drill-rod in as many 
pieces as there are grooves and cut 
into 103¢-in. lengths, is threaded on 
one end and flattened on the other. 
‘The thread on the rods is just long 
enough so that when terminals which 
come off from dry-cell batteries are 

8s 
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screwed on the end of the rod the 
thread will be just flush with the top 
of the terminal. Through the flat- 
tened end drill a hole with a No. 55 
or smaller drill. See Fig. 7. 

Strips of brass 3/16 in. wide, 1/16 
in, thick and 7 in. long were cut and 
drilled as shown in Fig. 8, 

Two blocks of wood 114 in. wide, 
113/16 in. long and about 1 in. thick 
were drilled with a No. 25 drill (.149 
in.), as shown in Fig. 9. They were 
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then mounted by means of glue and 
small brads on the outside of part C 
—one approximately 2 in, from the 
front end of part C, the other to be 
flush with part B. 

‘The rods were then mounted in 
place and connected to the brass 
strips by means of small cotter-pins, 
See Fig. 10. 

A piece of Yin. drill-rod passen 
through the holes (drilled with No. 30 
drill) in the brass strips and through 
the 1¢-in. material extending in buck 
of part B and holding the form to- 
gether, thus acting asa pivot or axis 
for the brass strips. Thus if the long 
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Charlie!” 


—and to think we never re- 
ed this gorgeous view was 
4 only an hour's ride from our 


| 
“Wonderful, | 
| 


door.” 

“Tt wasn't, till we got 
our Harley-Davidson! We 
never could have 
that path with 


great? Think of all the t 
we took thi: 
our total expense for gasoline, 
oil and tires was less than 
eight dollars! 


“One trip like this is worth 
that much, Charlie. I don’t 
know what I'd do without 
our Harle; 


Atk your dealer for a demonstr. 
Of "The Best Sport in the We 


HARLEY-DAVIDSON MOTOR Co. 


Hilarie y=-Davidsera 


“Worlds Champion” 


Between You and 


Success 


Is there a barrier between you and 
the bi job? Isn't that barrier the 
fc ony cine 
Beat Ehow how"? Its bot aficut te Se 
po acichiy, oat down the eee vac 
{he Digreet'men inthe industrial ord 
today stand ready to help you with methods 
uarasiem 


Put Yourself in the 
BIG SALARY 


Accountancy and 
Business Management 


Piece of drill-rod is pushed inward the 
short piece of drill-rod is pushed out= 
ward against the free end of the flat 
spring inside the form. 

Pieces of cardboard 1/16 in. by 1034 
in. by 102 in, are now placed in the 
grooves and the whole form placed in 
one of the shelves. 

Insert the records between the 
pieces of cardboard. To take a rec- 
ord out, push the button (drill-rod 
with the battery terminal on the end) 
corresponding to that space and the 
record moves out about 134 in. or 
more. Passe-partout and an index 
complete the record cabinet. 


How to Extract a 
Broken Screw 


"T is always a very difficult matter to 
remove a screw in whieh one side of 
the head is broken away. The business 
may be much 

simplified by fol- 
lowing the plan 
indicated in the 
illustration. 
Here a small 
block of wood 
is cut. The 
screwdriver is 


then put into 

the groove and 

the block press- 
Tonove screw ° ed well against 
the tool. As the 


screwdriver is turned, the block is 
moved around as well, with the result 
that the screw is easily loosened, even 
if it is rusty.—S. Leoxarp Bastin. 


TLL the prospector of the future 
luse a vacuum tube instead of the 
miner's pick or the geologist’s hammer? 
W. L. Carlson and E. C. Hanson of 
Washington, D. C., seem to think s0, 
for they have patented a means for 
locating ore bodies by audio-frequency 
currents. This 
way combines 
an audio-fre- 
quency genera 


amplifier as 
shown in the 
sketch. 

‘The generator 
supplies current 
to a divided cir- 
cuit which looks 
like the familiar 
| Wheatstone 
| bridge. In one 
| arm is a loop of 

wire; in another a resistance and in- 
ductance, which exactly balances with 
the loop. A telephone receiver is 
coupled to these two arms through a 
transformer and two stages of vacuum 
tubes. Provided there is balance no 
sound will be heard. But if the loop 


Shown here 


‘The arrangement of the loop of the 
ore-finder and the wiring of the ex 
Ploring coils and induction balance is 
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Supplying a Clock with an 
Electric Alarm 


SIMPLE and reliable electric 
alarm-clock may be made by tak- 
ing advantage of the fact that the 
glass of a common round clock may be 
revolved but will stay set in any posi- 
tion. 
A hole is drilled in the glass near the 
edge and a small machine serew is 


‘You may’have the clock 
in one room and. the 
alarm, or any number of 
them, in other rooms 


fastened in it by a nut on either side. 
A piece of fine spring brass wire, 
soldered to the hour-hand, projects 
slightly farther than the minute-hand 
and “wipes” this serew in passing. 
Care must be taken that the nut does 
not interfere with the motion of the 
minute-hand. A flexible wire, con- 
nected by means of a clip to this con- 
tact, forms the switch for setting or 
stopping the alarm.—G. H. Rouse. 


Prospecting for Ore with a Vacuum Tube 


is brought into the vicinity of a body 
of ore the circuit will be thrown out of 
balance and a tone will be heard, 

‘The prospector packs the generator, 
bridge cireuit, and amplifies and uses 
the loop as ‘an exploring coil, On 
moving the coil horizontally over the 

earth's surface, 
any change in 
theenergy which 
the coil absorbs 
due to ore behind 
the surface will 
result in some 
unbalance cur- 
rent. ‘The am- 
plifiers make this 
audible, 

The patent 
which was re- 
cently issued to 
- the — inventors 
gives no ¢etails 
as to the best 
size of coil or as 
to the depth at 
which ore may be detected. A some- 
what similar method, however, has 
been used in France for locating un. 
exploded shells which lie buried and 
are a constant source of danger to 
everybody in the localities wherc the 
armies fought. 
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Calking Boiler-Plates with 
an Improved Tool 


E of the best forms for a calking- 
tool for boiler-plates is that 
shown in the accompanying illustra- 
tion, The edge of the tool has a 
rounded, projecting rib, with a fiat 
shoulder on each side. This com- 
presses the metal and closes up the 
seam. without 

ae making bad 
FOSS, edges, and it 
Gene does the work 
quickly and 


cally. 
"To. get. the 

cameo 
" best results, 
Talareeued “'f the rib on the 


edge of the tool 
should be applied a little below the cen- 
ter of the thickness of the plate. The 
illustration makes this point cl 


Why Not Make Your Own 
Hinges at Home? 


SIMPLE hinge can ily be 

made from galvanized or copper 
wire. Take ire which is not too 
thin. Cut off a piece about a foot long. 
Then takea heavy knitting-needle and, 
grasping the 
wire about an 
inch and a half 
from one end, 
begin to wind 
it carefully 
about the 
needle 80 as to 
get a perfectly 
uniform — coil. 
Bend bothends 
backward and — This homemade hinge 
fashion a loop "ay be very artistic 
about % in. 
from the coil, Into these loops the 
screws are later placed. 

Now take a piece of the same kind of 
wire, pass it through the coil, and bend 
backward and form another pair of 
oops as shown in the illustration, and 
one hinge is complete. 


A New Use for the Little 
Magnifying-Glass 


EADING a Vernier seale on any 
‘atyle of machinists’ tool eauses a 
considerable strain on the eyes, as 
the fine graduations are difficult, to 
‘decipher. This 
is especially 
true of a gage 
such as shown 
here. 

By bendinga 
piece of or 
dinary wire, 
fastening it 
into the tool as 
Greater accuracy iemade shown, and 
pouibicbythisleu mounting a 

magnitying- 
glass on top of the wire, the finest 
graduations will be seen with satis. 


factory clearness.—J. H. Moone. 


A RECORD 


SAFETY 


13 years on the market 


More than 2,000,000 
in regular use. 


Sold without a line of advertising— 
thru the personal recommendation 
alone of its enthusiastic friends. 

The Reasons: 


SIMPLICITY—only three parts. No 
adjusting. Apart in one second— 
together in three. 


CLEANLINESS—no holes, no screws, 
no springs; instantly cleaned. 


SAFETY—patented guard holds the 
blade firmly in place. 


PRICE—One dollar. 


Shaving with the Enders is “Just 
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national Correspondence Schools!” 
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Fewarde of spare time study 
What are ‘you doing with the hours 
ae aupnar? anode ee 
wed when you eam easly 
Iake them mean so much?” ‘One Lour a 
day’ spent with the 1 C-8. will prapare 
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Sou lke bem 
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orgs yeart men inaffees stores, 5 
{aetorien mine, raiironde™in every tes 
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ining promotion and. increases 
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inh 'men at omen ae geting ready 
it naw with the 1. GS. help for the 
jobs ahead 
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An Automatic Coalbin 


By Theron P. Foote 


\OES your wife or your mother 

complain because she has had to 
go down-cellar and fill the coalhod? 
Perhaps it is not simply because she 
had to carry it up the stairs, but be- 
cause she had to fill it as well. Build 
her an automatic coalbin, then show 
her that all she haz to do is to take the 
coalhod down to the foot of the stairs, 
place it in the proper place and less 
‘than a minute afterward it is ready to 
‘be carried upstairs. 

‘The construction is very simple and 
any schoolboy 
can make his 
mother happy. . 

Four 2 in. by 
4 in., each about 
‘9 ft. long, formed 
the corners of the 
structure. Odd 
pieces of board 
built the sides of 
the bin, the bot- 
tom boards 
necessarily being 
of heavy material 
so as to stand 
the weight. As 
a ton of coal 
occupies approx- 
inewtely 48 .sq. ft. 
of space, and the 
coalbin illus- 
trated holds 
approximately 
100 aq. ft. it will readily be seen 
that the bin will hold over two tuns 
or 4000 Ibs. 

‘The bin should be situated about 3 
{t. in front of a cellar window, so that 
the window may be opened or closed 
and thus conveniently located so that 


| a chute from a coal-wagon can enter 


the bin by means of a few removable 
boards at the top and back. 

If convenient, and much preferable, 
the tops of the four 2 in. by 4 in. should 
be spiked to the girders holding the 
floor above. This will steady the top 
of the bin and make it last much 
longer. 

‘The chute from the bin to the hod 
may be made of heavy galvanized iron, 
and is in two pieces, one of which is 
securely fastened to the bin and is 
stationary; the other is fastened to the 
ater by means of Hinges and ix mov- 

Pulleys tend to keep the bin closed 
nd as one end of the cords are 
sttached to the back end of the lever 
shelf the moment the hod is full, its 
weight will release and start to close 
the movable section of the chute. 

The box weight underneath the bin 
and on one end of the lever shelf is 
filled with coal and acts as an addi- 
tional supply which will give approx- 
imately another hod of coal after the 
bin is found to be empty and before the 
coalman has had time to refill it. 

‘The lever is mounted between angle- 


Nothing strenuous about filing your 
‘onl bucket provided the mitoraate 
Bia i not expt 


irons and is slightly movable to the 
right and left from the front of the 
bin. ‘This is done so that after eetting 
the hod on the board on the lever 
shelf, and pulling down the chute, 
the handle may be securely fastened 
back of the lever. As the coal continues 
own and into the hod, the hod grows 
heavier, overbalancing the auxiliary 
coalbo: 
handle and chute. 
tothe chute is also attached to the eoal- 
box, the upward movement of the coal 
box causes the 
chute to start to 
close, the weights 
continuing the 
action and ac- 
tually closing it. 

The rods are 
strips of }¢-in, 
iron, the ends of 
which eome in| 
contact with a 
rod extending 
through and 
holding the sides 
of the stationary 
part of the chute 
thus preventing| 
the movable part 
from dropping| 
too low. 

‘The front part} 
of the lever shelf 
is built in the| 
form of a tray 40 as to catch the few] 
pieces of coal which are apt to jump} 
‘the sides of the chute or overflow from| 
the hod as it is being filled. 

‘A Vin, rod extends through two 
front legs of the bin and i the fulerum 
for the lever shelf. 


Why a Warm Hood-Cover 
Keeps the Engine Cooler 


Gixce the practice of cove ing! 
automobile bodies with pyroxylin- 
coated fabries has become quite gen- 
eral, motorists often ask whether the 
covering of the hood with the oe 


waterproof, airtight material does not 
eause the engine to heat up abnorm. 
ally. 

Probably there is a simple scientifi 
explanation of why it doesn’t, wor 
both ways. A hood-cover doesn't 
create heat; it merely retains the heat 
generated by the engine while in of 
ation, In summer the engine generated 
no more heat than in winter, but th 
hot summer sun beating down on thi 
enameled metal of the uncovered he 
ereates a much higher degree of hea 
than comes from the engine itself. 
pyroxylin-coated fabric doesn’t 
tract the heat to nearly as great 
extent as the polished metal—in ot 
words, it keeps out the heat generat 
by the sun, but keeps in the heat gen) 
erated by the engine, such as does 
escape through the vents. 
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An Ash-Tray Made from a 
Tin Box 


‘OST of us take pleasure in show- 
ing a friend some article we 
ourselves have made, and are de- | 
lighted with their appreciation of our 
handiwork. | 
If you will but study the drawings 
and follow the description, you can 


‘Does it not make you feel proud if your 
friend admires the ashtray you made? 


make an ash-tray that will be equal to 
anything bought. 

Secure a tin box and use the lid for 
the cigar-holder. 


nd cut it, removing all 
vided part. Cut a alit as 
shown in the one cor. 
ner so as to be able 
to bend the edges up 
after the fold is made 
After the unshaded 
part is eut away, bend 
the uncut parts back, 
as dotted lines indi= 
cate, pressing them 
down with the pliers, 
and then curve the 
edges up, as in Fig. 2, 
to hold the cigars. A 
piece of blotting-paper 
should be glued to the bottom of box 
to keep it from scratching the 
table.—CussreR Cooper. 


‘Thin shows how 
to cut and 
bend the tin 


Repairing a Flexible Window 
in an Automobile 


CELLULOID window in my 

automobile hood having cracked, 
I mended it by the following simple 
method: 

Take a strip of 
coating it on both sides with a solution 
of Canada balsam dissolved in turpen- 
tine to render it transparent. 

When dry, apply a little more solu- 
tion to the edges on one side, etick over 
the damaged part and smooth out all 
wrinkles. 

After twenty-four hours, coat both 
sides with good transparent varnish, 
and, if care has been taken in follo 
ing directions, the repair will last for 
months.—Groxce H. HoubEN. 


in tough paper, 
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of a W DC Pipe: there's keen 
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Engineering 

Without giving up the 
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Yourself to step into a | txise.the at 
Tan's size job with a real ‘are 


man’s in the elec- 
cal Geld 


tail) 
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{pore money, and it FREE to you. Send 
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A Neat Arrangement of 
: Dry Cells 


HERE a small electric light is 
used for illumination it is often 
desirable to use the dry cells during 
the day for other purposes, especially 
when the dry cells are used for the 
operation of different pieces of ap- 
paratus. It is a nuisance to dis- 
connect the cells every time they are 
to be used, and the following will be 
found a happy solution of the problem. 
A neat box with a hinged lid, large 
enough to hold the number of cells in 
use, is made, Three or five is a good 
number. On the side of the box a 
switch is placed having the same 
number of contacts as there are dry 
cells, in other words, a multipoint 
switch, On one end of the box near 
the top a socket to accommodate a 
miniature bulb of the desired yoltage 
is placed. Below this two binding- 
posts are secured and near the bottom 
‘another single-point switeh is placed to 
control the cur- 

rent to the 
light and bind- 
ing-posts. The 


parallel, and 
when it is de- 
sired to use the 
binding - posts, 
the bulb may 
be given a few 
turns to loosen 


it. This saves 
Testers a the we of a 
Poo rg re 
ee 


socket on the box may be dispensed 
with and the wires of the miniature 
lighting system connected directly to- 
the binding-posts. A leather strap is 
fastened to the box, as shown, for a 
handle. One end of the strap has a 
hole cut in it, which slips over a hook at 
one end of the box, s0 as to allow the 
lid to be raised to get at the dry cells. 

‘The dry cells are connected in series, 
that is, the positive pole of one cell to 
the negative pole of the other, and 
from each negative or outside pole a 
wire is lead to one of the contacts on 
the multipoint switeh. ‘Thus it will be 
seen that as many of the dry cells ean 
be cut in oF out of circuit as de- 
sired. ‘The wires should be connected 
in the switch-points in consecutive | 
order, so that as the blade of the switch | 
is passed over the contacts, one after 
another of the cells is cut in or out of 
circuit. 

‘The advantages in having the cells 
s0 arranged are many. Being in a box 
with a handle, they are easily carried 
about, and the ease with which the 
cells can be cut in or out of circuit is, 
apparent. It will be found also that 
the cells will last longer and will be 
always ready when needed, and that 
no time is lost in connecting or dis- 
connecting them when it is desired to 
use them.—GroncE E. PERKINS. 
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Stretching a Felt Hat 
with a Vise 


NY one who has a felt hat that 
needs to be made a little larger 

ean bring about the desired result 
without going to a hat-repair shop 
and spending 

money on the 

job. AMl that is 

necessary is an 


Es ordinary vise. 
, Make sure 

Da thevise isclean, 

Slip the hat 

over the jaws 


and open them 
out until there 
is sufficient pull 
to stretch the 
felt a much as is required. If there 
are sharp corners on the vise, put 
strips of thin, flexible wood, or springy 
metal, inside the hat to protect it. 
Care must be taken not to apply too 
much force, which would surely ruin 
the hat.—Howanp GREENE, 


How a felt hat can be 
stretched with a vise 


To Clean and Remove Paint 
from Iron and Steel 


IMPLE and effective is this way 
of removing paint from iron and 
steel. Dissolve 1 Ib, of concentrated 
powdered lye in 3 qts, of hot water, 
adding lime to make the solution thick 
enough to spread evenly. ‘The solue 
tion should be applied as soon as it is 
mixed by means of a brush and 
allowed to remain on the surfaces to be 
cleaned until it is almost dry. If it is 
then removed, it will take the paint 
with it, unless it is very old and thick, 
in which case a second coat of the solu- 
tion should be applied after the first 
has been washed off the surface. Be- 
fore applying a new coat of paint, the 
metal should be thoroughly washed 
with a solution composed of 34 1b. of sal 
soda dissolved in 2 gal, of warm water. 
After the soda solution has been 
well applied, the surface of the metal 
should be wiped or warmed until 
thoroughly dried. A method similar to 
this is in use by the United States 
Coast Artillery for cleaning the ex- 
terior portions of big guns and their 
carriages.—F. A. MCLEAN, 


A Homemade Drinking- 
Glass Holder 


F you wish to keep your drinking- 

glass from getting broken on your 
desk, keep it on a holder such asisshown 
in the accompanying 


iMlestration. To make a 
the holder, drive a 

large wire ‘nail or a 

bieee of fron or brane 

rod, into a wood base, 
Tothetopofthissolder A block ofwood. 
twowiresintheformof Sire ‘will make 


a cross, with the ends 
turned up. If iron wire 
is used, put a drop of solder on each tig 
to prevent rusting. 


this helder 
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To Keep the Lathe-Center 
Well Oiled 


LATHE-CENTER on which 

work is revolving, should have 
‘Some means of lubrication, so that the 
work being cut will not become over- 
heated. Usually the machinist drops 


‘center, thus keeping #t cool 


a little oil on it now and then, but this 
is poor practice. 

By cutting a groove to the point of 
the center, as shown in the illustration, 
you provide an excellent method of 


lubrication. When the lathe-center 15 
not in use, a tin shield can be placed 
over the hole—J. W. Moore, 


Inexpensive Pipe-Cleaners 
Are Easily Improvised 


AN iiinary clothespin can be put 
to another use, that of clean- 
ing the inside of the bowl of your 
pipe. 

As the pin is being rotated it works 
down and conforms to the shape of the 

bow! untilthe bot- 

tom is reached, 
‘thus removing the 
carbon from the 
wall of the pipe. 

If the bowl of 
the pipe is too 
large for the 
clothespin, insert 
a wedge in the 
cut of the clothes- 
pin. This will 
force the two 
prongs wider apart and thus make 
them fit the bowl. 


Combining Two Useful 
Motor Accessories 


‘ADIES motoring over dusty roads 

generally wear a veil to prevent 
the wind from taking undue liberties 
with their hair, and goggles to keep the 
dust out of their eyes. But those who 
have tried it know that a veil worn over 
goggles is not a comfortable arrange- 
ment. 

Now an inventor, with the con- 
venience and comfort of the feminine 
motorist at heart, places on the market 
motor veil combining the two 
| features in one article. A “shell” 

frame is fitted into the veil, holding in 

place a piece of pyroxylin sheeting cut 
to fit the frame. ‘Thus there is no veil 
over the eyes; no glass to break; 
nothing to catch in the meshes of the 
veil and tear it. If a light amber 

| sheeting is used for the “lenses,” the 
eyes are also protected against sun 
glare. 


Confidence 

in the bank — 
Confidence 

in the YALE Lock. 


Seventy-five per cent, of the 
bank locks in use in America 
are YALE. 


Your banker selects the time- 

lock for his vault just as his 
depositors select their bank— 
by name and reputation, Only 
-he is even more careful. 


Bankers take no chances—they 
know the great security in 
‘YALE Timelocks, Combina- 
tion and Safe Deposit Locks. 
‘They specify YALE in their 
contracts, insist upon getting 
YALE. 


‘Bankers’ associations have 
officially recommended the 
YALE Timelock Inspection 
Service. 


Next time you go to your 
bank, ask to be shown the 
YALE Timelock, which for 
half a century has proven cb- 
soltitely reliable. 


‘The same character present in every 
‘YALE Timelock is found in every 
other design of YALE Lock, in 
‘YALE Hardware, Padlocks, Night 
Latches, Door Closers, Chain Blocks, 
Tndustrial Electric Trucks. 


Always buy by the name and be 
‘sure that it appears on the product. 


YALE MADE IS YALE MARKED. 


The Yale & Towne Mfg. Co. 
Makers of the Yale Locks 

Geos Ofc Works: Stamford, Con, 

Sevens ots Reread Some: 

SmesSace™ sf eatuske suet 
Eccnien Yale © Tower La 
ahi ad 


Get A Canadian Farm 
from the 
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M.E.THORNTON, Soto Caleciating 
CANADIAN PACIFIC RAILWAY 
66 Firse Street E, Calgary, Alberta 
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Maximum Mileage from 
Minimum Gasoline 


OBABLY the largest waste of 

gasoline in this country is due 
to the habit of letting the engine run 
idle. 

There are two other items that 
should receive consideration when 
attempting to secure fuel economy. 
‘They are the carburetor and ignition. 

‘The automobile engine of today 
operates on a mixture which ranges 
from 8 parts of air and 1 of gasoline to 
14 parts of air and 1 of gasoline. 

‘The latter mixture, which is called a 
“lean” mixture, will give the better 
results. Despite this, many drivers 
use a mixture which is nearer the 8 
parts of air and 1 of gasoline, This is 
known as a “rich” mixture and hax a 
tendency to make the cylinders ear- 
bonize rapidly. 

A rich mixture also makes the 
gine sluggish and prevents the q 
getaway that is desirable when driving 

city traffic. 

The richness of the mixture depends 
on the adjustment of the carburetor, 
and the man who wants to be sure of 
the best results should have the job 
done at the service station. 

Even when the carburetor question 
has been answered, the automobile 
‘owner does not want to rest his case, 
for a perfect carburetor alone will not 
answer the gasoline-wastage question. 
‘The ignition must be in perfect order. 
Cable connections at all points must 
be kept clean and tight. 

Without a large, hot spark the 
mixture in the cylinders is not com- 
pletely burned. 

While these adjustments will go a 
Jong way in securing maximum mile- 
age from minimum gasoline, there are 
many other details that should receive 
consideration. 

The fuel tank and the pipe leading 
from it to the carburetor may leak, and 


How to Waterproof Blueprints and Drawings 


RCHITECTS, engineers, contract- 

ors, linemen, etc., often have 
oceasion to refer ‘to drawings, blue- 
prints, ete., in all kinds of weather, 
and usually’ find that before long their 
prints are in a ery dilapidated condi 
tion. 

‘A simple way of overcoming this 
trouble is to render them waterproof 
by saturating them with melted paraf- 
fin wax such as is used for sealing fruit- 
nT the prints are placed directly into 

an filled with this molten wax, they 

‘soak up too much of it and will 
feel more or less greasy to the 
touch. ‘The most convenient way, 
therefore, is to soak a number of pieces 
of absorbent cotton cloth a foot or 
more square, in the wax. When these 
pieces of cloth are cool, lay as many 
as are required (depending on the size 


such a leak is a tremendous’ waster of 
gasoline. ‘This kind of a leak is diffi- 
cult to locate. ‘The man who keeps a 
check on his gas and his mileage is safe, 
Even if the owner keeps such a check, 
it is wise to go over the whole fuel 
system occasionally 

The filters and sereens in the fuel 
system should be cleaned at. stated 
intervals. One will be surprised to 
notice the increased power that results 
after the fuel pipe has been cleaned out, 
Every waste of power is a waste of 
gasoline. 

The muffler on the modern automo- 
bile is designed to give little back 
pressure, so no cut-out is provided, 
The exhaust carries out a large amount 
of unburned earbon and unless the 
muffler is cleaned at times this un- 
burned carbon will retard the ex- 
hhaust gases and thus rob the engine 
of power. 

Carbon in the eylinders is another 
cause of gasoline wasting. Scraping 
the cylinders will relieve this. If the 
valves do not seat properly, they will 
allow the fuel mixture to leak out. 

If the clutch slips, there is not only 
an enormous waste ‘of power, but the 
wear and tear on the engine. 

Misalined wheels, as every motorist 
knows, wear tires rapidly. ‘They also 
result in a loss of power. Another way 
to increase the gasoline bill is to have 
your brakes drag. 

With the modern brake and ita 
ease of adjustment there is no excuse 
for this. 

‘The driver should let the automobile 
coast whenever possible, shutting off 
the ignition and pushing the gas-lever 
back as far as it will go. With the 
price of gasoline what it is to-day, 
use Kerosene for washing metal 
parts and other work around the 
garage. 


of the blueprint) on a table or other 
smooth surface, place the print on to 
of these, and then on top of the print 
lay more of the cloths until it 
entirely covered. After this is don 
it is only necessary to run a hot iro 
over them for a few moments. Th 
print_will immediately absorb the 
paraffin until the surface becomes 
urated. 

If the table on which the work 
carried out has a highly finished 
face, a layer or two of heavy 
ping-paper should be placed betwee 
the cloths and the table. 

Should one of the family irons 
used in the process, it would be a g 
plan to interpose a piece of wrapping 
Paper between the iron and the el 
also, as it will prevent the 
from being fouled with the wax. 
F. A. McLEAN. 
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“Four years ago you and I worked at the same bench. We were doth discon- 
tented. Remember the noon we saw the International Correspondence Schools’ 
advertisement? That woke me up. I realized that to get ahead I needed special 
training, and I decided to let the I.C. 8. help me. When I marked the coupon 
L asked you to sign with me. You said, ‘Aw, forget it!” 

“I made the most of my opportunity and have been climbing ever since. 
You had the same chance I had, but you turned it down. No, Jim, you can't 
expect more money until you've trained your- 
self to handle bigger work.” 


H ae a DENCE, SCHOOLS 


‘There are lots of “Jims” in the world—in stores, fac~ 
tories, offices, everywhere. Are you one of them? Wake 
up! Every time you see an I. C. §, coupon your chance 
is staring you in the face. Don’t turn it down. 


Right now over one hundred thousand men are pre- 
paring themselves for bigger jobs and better pay through 
1. C. S. courses. 


You can join them and get in line for promotion, 
Mark and mail this coupon, and find out how. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7606B Scranton, Pa. 
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How to Fashion a Wrench 
from Steel Tubing 


DDS and ends of steel pipe or cold- 
drawn tubing are good material 
for wrenches, the making of which 
does not present great difficulties, 
‘Take a piece of steel pipe or tubing 
and split it at one end for a distance of 
a few inches. Hammer the split por- 
tion out flat as 
shown in the pic- 
ture, and then 
cut ‘out a slot 
which will it the 
particular kind 
of nut for which 
you wish to use 
the wrench. 
You ean easi- 
ly make for your 
shop oF garage 
aj number of 
such wrenches 
fitting a variety 
ofnuts. Thecost isinsignifieant and the 
making of the wrenches requires little 
time, labor, and skill.—J. H, Moore, 


Discarded ends of 
tubing can be made 
{nto useful wrenches 


Making a Hacksaw Frame 
at Home 


T happened on Monday, July fifth, 
& holiday in celebration of July 
rth, which fell on Sunday. ‘The 
previous Saturday we purchased six 
new hacksaw blades to be fully pre- 
pared for cutting all the conduits 
necessary, as we intended to spend our 
holiday installing the conduits for the 
wiring of our house. 

Then, accidentally, we broke our 
hacksaw frame. We tried to borrow 
fone from our neighbors, but no one 
seemed to have one, so we decided to 
make one, 

Out of some spare 1i-in. gaspipe 
fittings we took three 90° ells, one tee, 


a 1/15-in. length of pipe, and two 3-1 


2" euare TuE-HANOLE 


‘This shows how a serviceable hacksaw 
frame was made trom odd bits of pipe 


nipples, the latter three pieces threaded 
on both ends with right-hand threads. 

‘A 5-in. piece of 5/16-in. round iron 
rod was pipe-threaded on both ends, 
one end to a depth of 14 in, and the 
other end for about 214 in. “This rod 
‘we cut into two pieces, one piece 1 in. 
long having the 13 in. of thread, the 
other 4 in. long and having the 244 in, 
of thread. The unthreaded ends were 
slotted to a depth of 15 in, and holes 


perpendicu- 
lar to the slot. piece was 
threaded into the ell, the blade in- 
serted in the slot, and a cotter-pin 
through the hole and blade, to hold it 
in place. ‘The threads of the tee on the 
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opposite end were filed out and the 4- 
in, end was inserted in the tee, the 
blade fitting in the slot, and another 
cotter-pin was used to hold that end 
in place. 

A'5 16-in. nut was then screwed on 
the other end and a large wooden file 
handle, drilled out, was threaded on 
the 4-in. piece.—T. P. Foote. 


How to Straighten Metal 
that Is Warped 


HROUGH uneven heati 
cooling, metal is often 
pieces cannot be 
ier by pressure or 
pounding, as this treatment results in 
cracking the case. 

‘The usual treatment of a piece of 
case-hardened metal is to find the 


A.simple method of straightening metal 
‘have become warped. in 


“high" or “bowed” part, then mark 
this area with chalk. Heat slightly; 
never a red heat. ‘The amount of heat- 


ing, depending on how strongly the 
metal is warped, is determined by 


in sketch. Direct 
water over the warped area. 
will contract the expanded side and the 
steel will become straight. 


A “Finder’’ for Workmen 
Out of the Shop 


MONG various devices that have 
been used for the purpose of 
Avoiding loss of time in finding work- 
men who may have gone out onan- 
other job, the one here illustrated has 
several advantages. It is conspicuous 
it is so easy to operate that there is n 
excuse for neglecting to keep it prop- 
dit has the feature of being 
adaptable for the use of two or more 
different persons, without being con- 
fusing in its indications. 

On a dial that may be hung on the 
door of the shop, are marked the 
names or numbers of various places to 
which the workmen are likely to be 
called, and an arrow for each of the 
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men is balanced on a pivot-bolt at the 
center. The bolt should be set up 
fairly tight, and a thick washer should 
be under each arrow, to give clearance. 
‘When set as in the sketch, the dial in- 
dicates that Mr. Jones is to be found 
in the superintendent's office, while 


ws crencency — 
FIND ELECTRICIAN 


ach man is represented on the dial 
by an arrow that indicates where he is 


Mr. Smith is at work in the mechanical 
laboratory 
If made in “idle time,” such a device 
costs almost nothing, and may save 
enormous loss at times of accident or 
other emergency.—CUrtis RALSTON. 


Typewriter Attachment for 
“Sub” Figures 


HE accompanying illustration 

shows the simple construction of a 
device which was fitted to a chemist’s 
typewriter, and which saved him 
much time and trouble. 

In chemical writing, and also in 
various other classes of work, it is 
necessary frequently to write figures 
slightly below the line, as in HsSOy. 
On nearly all typewriters it is possible 
to install some such key as the one 


oe sess cue 


Boa wey 


Figures in proper position for chemical 
formulas are written by merely de 
presting an extra shift-key 


here illustrated, which elevates the 
carriage just the proper distance to 
write these figures. 

‘The construction, which would have 
to be modified slightly in proportion 
and position of parts to fit it to other 
makes of machines, is quickly seen in 
the sketch. A special key is fitted to 
the top of a stem that works up and 
down in a little sheet-brass clamp, 
which is tightly attached to the 
regular shift-key. The lower end of 
‘the stem is threaded, and a short 
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sleeve is tapped to fit the stem thread. 
This sleeve is, for purposes of quiet- 
ness, best made of fiber or hard rubber, 
though brass tubing will serve the pur- 
pose. Between the sleeve and the 
clamp, around the stem, is  coil- 
spring of the open or compression type. 

‘The action of the device will be clear 
at once: The shift-key can be operated 
as usual, owing to the compressibility 
of the coil-spring. When the “sub” key 
is pressed, the shift-key is thereby de- 
pressed only slightly, theamountofsuch 
depression being regulated by turning 
the sleeve on the sub key stem. 

‘This throws the index numerals out 
of alinement and brings them more 
than halfway below the line, in the 
position which they take in chemical 
formulas. 


Using the Fan Support as 
a Breather-Pipe 


WW irecently encquntered an engine 
that failed to develop the proper 
amount of power, and an examination 
revealed that the breather-pipe 
far too small in size, for when it was 
removed from the erankease, a distinet 
rise in power was noticed. 

‘We were about to provide for an- 
other breather on the opposite side of 
the case, when a thoughtful workman, 


Tine GEARS! 


By drilling » hole through the 
steel post supporting the fan, it be- 
came’a breather-pipe and cil-vent 


who was overhauting the fan assembly 
of this same engine, noticed that the 
supporting post was made of a solid 
bar of rolled steel. 

Tt occurred to him that a hole bored 
clear through this post, and provided 
with a sereen and nut at the top, would 
give additional air connection to the 
inside of the crankcase, and, further, 
that it would afford an excellent filling- 
cap for pouring oil into the front com- 
partment of the case that housed the 
timing gears. The illustration shows 
the manner in which the idea was 
carried out. It proved eminently suc- 
cessful and worthy of adoption in any 
similar case, provided the conditions 
make it feasible—Avoura KLEIN. 
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Holding Thin Pieces for 
Lathe Machining 


Mo sey, Sel = 
perienced in holding thin pieces 
to be machined in the lathe, shaper, 
miller, ete. 

By using beeswax a firm, even con- | 
tact results. Pieces as thin as 1/16 in. 
can be held firmly enough for a fairly 
heavy cut to be made. Heavier pieces 
can be held without the aid of clamps 

which would in- 


AreYouA % 
Reject? Ay 


Like a damaged product 
of the factory? 


po 


soouiimicx  terfere with the | 

GEYER machine-work. | 

is erswas, _ The beeswax 

Sr Tut is melted and 
Don’t be a Half-Baked Misfit wows applied thinly 


scenssr tO” either the | 
MOET Faceplate of 
the lathe or 
table of the 
shaper or miller 
But the best 
method is to have a piece of parallel 
stock about 3 in. thiek to which the 
wax is applied and which in turn i 
clamped to the faceplate or table of 
the machine. After the wax cools, the 
piece to be machined is heated slightly 
and pressed firmly on the wax-covered 
surface, being held under pressure for 
a minute or two until the wax hard- 
ens.—-S. B. ROYAL. 


How Vibrations Interfere 
with Exact Measuring 


VERY one knows that a train or 

heavy motor-truck shakes the 
ground as it passes by. Recently 
while metal planers were tested in a 
factory a heavy machine greatly inter- 
fered with the testing process. The 
illustration shows the position of the 
piece. The test was to determine if 
two surfaces were parallel, A is the 
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‘This test showed that vibrations caused 
by heavy machinery interfere with deli 
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piece being tested. 
cator, an instrument used by machin- 
ists to test surfaces. It has a movable 
point that is brought to touch the 
surface, and by means of enclosed 
gearing a needle registers the move- 
ment of the contact point in ti 
sandths of an inch. C is a parallel 
made of 2-in. square steel 65 in. long. 
Disa strap which, by means of the bolt 
| shown, holds the parallel C on the sur- 
which is being tested with the 


hee ‘The reading on the dial is first 
taken, and the indicator B is moved 


| to the other end of the parallel C and | 
we 
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read to see if it is the same as at the 
other end. 

Tt was found that this overhanging 
bar C made the dial register a vibra~ 
tion of 3-1000 in. every time a heavy 
machine, running 20 ft. away, re- 
versed. A truck going by the factory 
caused a registration of 2-1000 in 
while 2 locomotive and_freight-ca 
registered 5-1000-in. vibration on 
the dial,—Ratrn A. WxicHT. 


Photographing Books with 
the Movie Camera 


HE modern public library has 

adopted the camera and the pho- 
tostat as mutual aids to the research 
worker and patent attorney. One 
asks for a book, picks out a chapter or 
illustration, and has photographic 
copies made of as many pages as de- 
sired, for a nominal fee. ‘The service in 
most’ cases is accurate and quick— 
but it will soon have to be even faster 
to hold its own, if the public takes to 


Copying pictures and print with a 
moving’pleture camera’ saver time 


using the small moving-picture eamera 
in copying out-of-print books, ete. 

It is possible to use these photo- 
graphs whether reduced or enlarged, 
‘The latest edition of a noted encyclo- 
pedi was photographically reproduced 
page by page and a facsimile edition 
printed and sold by thousands. So 
many important patents are “out of 
print” when sent for, that the offic 
delay of “twelve weeks" is a very 
serious matter, and manual eopying 

e. 

‘What is to be done? Why not use a 
moving-picture camera? It is easy to 
arrange such a camera so that, with a 
crank motion such as we see in many 
adding-machines, one single film unit 
will pass the lens every time the crank 
is turned. 

Here is the way the camera is 
worked: The light of a “'semi-lamp" 
or a mercury are is focussed on the 
book, document, or manuseript and 
the pages are turned by hand or by 
special large clips, so that the hand 
will not show in the picture. 

After some practice, this operation 
can be done at the rate of about one 
exposure a second. If we depend upon 
the one exposure a second, we shall be 
safe, as at that rate we get sixty 
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copies a minute, When we allow for 
fatigue of the operator, we may take 
an average of one third of this or 

‘twelve hundred pages an hour. 
‘One great advantage is that no 
special apparatus is necessary to ob- 
of book pages. A 


A Strong yet Light Ladder 
from Furring Strips 

'TRONG yet light ladders may be 

made from furring strips, such as 


are used in building construction for 
stay-laths or braces The writer has 


raceme sree 
‘This ladder may be easily made from 
few faring stipe and a handful of 


made many such ladders and found 
them very satisfactory. 

‘The ‘accompanying _ illustration 
clearly illustrates the construction of 
the Indder. The two bent strips, 
which are nailed to the uprights and to 
‘each rung of the ladder, materially add 
to the strength and rigidity of the 
ladder.—W. F. QuackENBUSH. 


For Safety First in the 
Japanning Shop 


MALL articles of metal which are 

to be japanned or enameled are 
usually coated by the dipping method. 
‘This method undoubtedly speeds pro- 
duction, but increases the risk to life 
and property. Varnishes and enamels 
are easily inflammable and their use, 
especially in 
large qua 
ties, as required 
in dipping, 
makes neces- 
sary special 
precautions 
against fire and 
explosion. 

The accom- 
panying illus- 
tration shows 
the method 
adopted in a 
large metal fac- 
tory to dimin- 
ish the danger 
of ignition in 
the dipping de- 
Mechanical arrangements 


sage ors 


partment. 
are provided of such a nature that the 
heating of the dipping-room to a pre- 
determined temperature—say, 150° F. 
—will automatically cause the cover- 
ing of the dipping-tank and the dis- 
charge of its contents through a pipe 


to the outside of the building. 
When the heat in the room, through 
some cause, reaches the critical point, 
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fusible links, placed at several points, 
are melted, thereby releasing counter- 
weights the dropping of which causes 
the covers of the dipping-tanks to 
descend and the discharge valve under 
the tank to open. The liquid in the 
tanks is then rapidly discharged 
through the drainpipe to the ground 
outside of the building. 


Make Your Own Still for 
Battery Water 


ITH the greatly increasing use 

of storage batteries in automo- 

biles the demand for pure or distilled 
water has increased. It is unnecessary 
to purchase this water or pay the 
garage man to put it in the battery. 
With this simple and inexpensive still 
any one can distill water for refilling 
the batteries as the occasion requires. 
‘As shown in the illustration accom- 
panying this article, the boiler or tank 
in which the water is turned to steam, 
is made of a quart or half-gallon can 
or bucket with rolled seams. Be sure 
‘they are not soldered at the bottom. 
‘The top of the ean or bucket is open. 
Procure a large tin funnel that will fit 


Why pay for distilled water for your 
storage bgttery? Make your own still 


over the top of the can and then solder 
firmly and tightly in place as shown. 
‘This completes the boiler. 

‘The condenser consists of three 
Jengths of glass tubing each 12 in, 
length. ‘These tubes pass through a 
Jarger tube or a piece of iron pipe or 
brass tube of sufficient size to accom- 
modate the tubes with some space 
between them. Fit a large cork into 
each end of the large pipe or tube and 
pass the three glass tubes through the 
corks. ‘Then into each cork fit a short 
length of glass tube, one at the bottom, 
the other near the top of the large 
tube. Connect the free ends of the 
long tubes with rubber tubing so that 
they will form one long continuous 
tube. 

Fill the boiler half full of clean 
water by submerging, and place it 
over a gas flame until the water comes 
to a boil. Connect the top of the 
funnel with one free end of the glass 
‘tube through the condenser by a 
short length of rubber tube. Slip a 
short length of rubber tube over the 


What Happens 


When you brush teeth in this way 


Five quick effects occur when 
teeth are brushed in this scientific 
way. 

Millions now get them twice a 
day. Leading dentists everywhere 
urge all to get them. 


Ask us for this 10-Day Tube. It 
will show what these effects mean 
in whiter, cleaner teeth. 


The five effects 


Pepsodent multiplies the salivary 
flow. That is nature's tooth-pro- 
tecting agent. 


That to quickly 
‘h deposits which, if 


It multiplies the alkalinity of the 
saliva, That to neutralize the acids 
which cause tooth decay. 

Two factors directly attack the 
film on teeth. One keeps the teeth 
80 highly polished that film cannot 
easily adhere, 

‘These are all desired effects. They 
are aids to Nature which author- 
ities approve. See how they chang » 
your tooth conditions in this ten- 
day test, 


You are welcome to this test 


A 10-Day Tube of lent is sent 
to all who ask. It new 
dental cra, and we want you to know 
‘the facts. 


The fight on film 


Pepsodent results from many years 
of effort to fight film on teeth. Film i 
that viscous coat you feel. It clings to. 
teeth, enters crevices and stays. The 
‘ordinary tooth paste does not end it, 
0 film-caused troubles have been con: 
Stantly increasing. 

Film is what discolors, not the teeth. 
Film is the basis of tartar. It holds 
food substance which fermnents and 
forms acid, "Tt holds the acid in contact 
with the tecth to cause decay. 


Millions of germs breed in it. They, 


Pepsadent 
The New-Day Dentifrice 
Ascientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


with tartar, are the chief cause of 
pyorchea. "Thus most ‘tooth ‘troubles 
fare now traced to film. 


Now dental science has found ways 
to ‘ght it.” These methods are 
bodied in ‘Pepsodent. Five years. of 
tests have amply proved it. ‘The high- 
fest, authoritien today endorse its. prin 
iples. Millions now employ it. 


‘Send the coupon for a 10-Day Tube, 
Note how clean the teeth feel after 
using. “Mark the absence ‘of ‘the vis. 
cour film. See how teeth whiten ax 
the film-coat disappears. 


The book we send explains the rea 
sons for its multiple effects. | See and 
feel them, then judge for. yourself how 
much ‘they mean to you and , yours, 
Cut out the coupon now. 


10-Day Tube Free” 


THE PEPSODENT COMPANY, 
Dept. 181, 1104 §. Wabash Ave,, 
‘Chicago, it, 


‘Mail 10-Day Tube of Pepsodent to 


Only one tube to a faily 


Your Choice 
75c a Week 


No matter what 
of the home 

Se you sfc wil be sent tor seven 
Rion and i 

bottom pe 


your  oce 


inti 
repens 
"There books 


tern. diagrams 
aie potnts ka pte 
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Pay-Raising “Books 


At Greatly Reduced Prices 
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reason ees 


Send No Money 


Shipped for 7 Days’ Trial 


‘Don't goed peat 
tin after you have tend tem seven avs, then re 
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‘iim sind mai this coupon NOW | 72°" 
American Technical Society, Dept. X201, Chicago 
(exeiees 


American Tcl Saiety Dag. X201, Genes U.S.A, 
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other end of the condenser tube and 
run it toa clean glass receptacle. Pass 
a small stream of cold water through 
the condenser by connecting the lower 
of the short glass tubes with a hydrant 
and the upper to a drain. Just open 
the faucet enough to keep a small, 
easy stream of cold water passing 
through the condenser and out of the 
drain hose. 

‘The steam from the boiler passes 
through the condenser and becomes 
condensed in the tubes chilled by the 
flowing water. The pure distilled 
water is collected in the receptacle as 
shown.—FRANCIS DASHIELL., 


To Hold a Saw in a Vise 
with Spring Leaves 


WO leaves from an automobile 
ring form a desirable adjunct to 
the vise when saw filing or when filing 
the edges of sheet metal. ‘These may 
have vise jaw 
clamps of 
sheet iron riv- 
eted on them 
tomake them 
hold. properly 
in the vise 
while arrang- 
ing the saw 
for filing or 
clamping the 
sheet metal in 
place. These 
old spring 
blades are procurable from the pile of 
diseards about the garage in lengths of 
three feet or more. 

‘They are curved in shape and, due to 
their meeting at the extreme tips first, 
will clamp the part solidly and afford 
sufficient rigidity to permit of filing the 
parts freely.—G. A. LUERS. 


A Novel Pen-Rack for the 
Writing-Desk 


N attractive pen-rack that any one 
would value can be made from 
aan old horseshoe. Get the horseshoe 
dirty, clean it well. Should 
there be a rusty, uneven surface on it, 
this must be smoothed down with 
emery ~ paper. 
There is no 
need, however, 
toget thehorse- 
shoe really 
bright. 

‘You will now 
need six rather 
short nails bent 
slightly up- 
ward. It is 
quite easy to 
bend these with 
a pair of pliers, 
and you should try to get them all with 
about the same curve. You must now 
get a much longer nail, one that is 
almost six inches long being the best. 
If you cannot secure so long a nail, a 
piece of stout wire would do as well. 
| ‘This tong nail or piece of wire is curved 
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‘The two spring leaves will 
hold the saw for fling 
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as shown in the illustration, so as to 
form a support for the rack. ‘The six 
small nails are soldered into the holes, 
three on each side. The big nail is 
then put in on the other side so that it 
forms a brace, It should be arranged 
in such a way that when it touches the 
table, the horseshoe is held nearly 
upright. When all this is completed, 
the whole of the pen-rack may be 
painted. Paint of any color may be 
used.—S. LEONARD BAsTIN. 


Remodeling a Plain Piece 
of Furniture 


ITH a little mechanical skill and 
a few carpenter tools a common- 
place and unornamental piece of fur- 
niture may be remodeled into an 
attractive and useful object fit for any 
room. ‘The accompanying illustration 


shows how an exceedingly plain and 
unprepossessing bureau was trans- 
formed into a handsome and artistic 
buffet. 

‘The bureau originally had three 
plain drawers with varnished natural 
wood fronts. ‘The top drawer was 


‘This shows what may be done with a 
little skill and a few tools 


removed together with the partition 
between it and the middle drawer, 
which was also discarded. From the 
material contained in the top drawer a 
small drawer was made, supported by 
brackets as shown in the illustration. 
‘The space previously occupied by 
the middle drawer was made a shelf by 
polishing and varnishing the partition 
board on which it had rested. ‘The 
bottom drawer was also removed and 
from the front board of it a double 
door was made for the bottom com- 
partment. Ornamental hinges and 
keyhole escutcheons enhanced the 
antique appearance of the buffet. 


How Ford Springs May 
Be Oiled Easily 


MADE a set of spring oilers that 

proved very efficient for our Ford 
car. I took newspapers and cut them 
about four inches wide and the same 
length as one side of the spring. Then 
Tut little slots in the paper where the 
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The Hour That Counts! 


When you see a man putting in 
his noon hour learning more about 
his work, you see a man who won't 
stay down. He'll never be satis- 
fied until he hits the top. And he'll 
get there! 

In shops, factories, offices, 
stores, in every line of industry, 
men are holding splendid positions 
won through spare time study 
with the International Corre- 
spondence Schools. Today they 
are earning four or five times— 
yes, some of them ten times as 
much money as when they started, 


Employers everywhere are look- 
ing for men who really want to 
get ahead. If you want to make 
more money, show your employer 
that you're trying to be worth 
more money. 

For 20 years the International Cor- 
respondence Schools have been training 


men and) women right in their own 
hom 


More than two million have stepped 
d to 


up In just thie way. More than 13 
are siudying now. Can you affor 
Jet another hour pass without making 


four start toward something better? 
Were is all we ask—without cost, with- 
out obligation, mark and mail this cou 
pont 
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lips hold the spring together and made | 
the paper fit snugly around the springs. | 


From paper patterns I cut covers of 
black muslin. Then I made covers out 
of some side curtains from an old car. 
I got an old woolen blanket and cut ic 
in strips that were about the same 
width and length as the spring, and I 
sewed | them 
together 


we, shout tee 
thicknesses in 
este al 
I Apes 
aaa these is eyn- 
Sea ace! der oll for 


about fifteen 
minutes and then laid them flat on 
the top of the springs. The muslin 
cover was first wrapped around the 
spring and next the old side-cur- 
tain cover. I wound frietion tape 
around this to hold it in place. The 
only care I give to the springs is to 
pour about two tablespoonfuls of oil in 
the tops each month, The car rides 
better and squeaks are eliminated. 


A Convenient Holder for 
Wire-Wrapping Tape 


HERE considerable work is done 

in taping up wire, coils, and so 

on, it is a great convenienee and a 

je-saver to have a holder to carry 

the tape. The holder shown herewith 

not only keeps the tape clean and out 

of the way, but it permits winding 
with the least possible trouble. 

A piece of strip brass 44 in. wide and 

at least 1/16 in. thick is bent as shown, 


With the aid of this holder, wire 
‘wrapping tape is easily handled 


making the overall length of the holder 
about 4 in. ‘Three or four holes are 
drilled through both legs for a 3/16-in. 
machine-serew, which serves as a 
shaft for the roll of tape to turn on. 

In the top of the holder is cut a slit 
about 1/16 in. wide for the tape to pass 
through. The roll of tape is inserted, 
the machine-screw pussed through, and 
a nut screwed on and tightened 
against the holder so as to spring it in 
slightly and cause the roll to turn 
stiffly when the tape is pulled through. 

The tension can be adjusted by 
means of the nut. All the workman 
has to do is to wind the tape running 
out as it is used. 
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' How Window-Washing Can 
Be Made Less Irksome \/ / 


INDOW-WASHING is not usu- 
ally considered a pleasant _pas- 
time, particularly in winter. It is 
decidedly unpleasant work. One of 
its most annoying features is the | 
discomfort caused by the water run- | 
ning down the arm when it is extended | 
for the purpose of washing the upper | 
part of a window-pane. One ingenious 
| janitor found a simple method of pre- 
venting this particular annoyance by 


| One of these wrist cups will keep the 
| water ftom running down your” arm 


| placing a rubber washer on the wrist of 
| his right arm, as shown in the aecom- 
panying illustration. 

He cut a circular piece, about 5 in. 
in diameter, from an old inner tube of 
an automobile tire. ‘Then he cut a hole 

in the center, slightly smaller in diam- 
| eter than his wrist. When the washer 
| vas placed on the wrist, it fitted tightly 

tnd caused the disk of rubber to form 
a cup that would eatch the water 
Squeezed out of the sponge or cloth 
that otherwise would have run down 
| thearm.. The water was emptied from 
time to time.—Daue VaN HORN. 


Saving Time by Using a New 
Adjustable Wrench 
ese time is wasted in setting 


panying illustration to fit nuts or bolt~ 
heads of different sizes. Pulling out 
little knob will release the grip of the 
jaws of the wrench after you have com- 
pleted your work. 

‘The movable jaw of the wrench has 
at the end nearest to the handle a little 
eateh that is pressed by a spring 
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the wrench shown in the accom- | 
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Give Grenville Kleiser (famous Speech 
Specialist) 15 minutes daily 


He Will Give You a 
Mastery of Words 
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Enlarge Your Stock of Words— 

Use the Right Word in the Right 
Place— 

Write Tactful, Forceful Letters, 
‘Advertisements, Stories, Ser- 
mons, Treatises, Ete 

Become. an Engaging Conversa- 
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against the ratchet teeth cut into the 
side of the wrench-bar. 

If you wish to use the wrench, bring 
the fixed jaw with its inner side against 
one of the flat sides of the nut or bolt- 
head, slide the movable jaw toward the 
nut until itis pressed firmly against the 
‘opposite flat surface, and let the catch 
engage the teeth of the ratchet. ‘The 
jaws will hold the nut or bolthead 


eval 
Push the jaws against opposite sides 


‘of the nut and the catch will 
them tight until released 


bold 


firmly until they are released by the 
disengaging of the catch. 

‘There is no screw to turn or other 
complicated and time-consuming oper- 
ation to be performed to secure a firm 
grip. — CHARLES SCHADEL, 


Cutting Large Keyways 
by Hand 


NUMBER of large keyways had 

to be cut in heavy shafts in a 
shop that had no machine that would 
do the work, and it was necessary to 
devise a method on the spot. The 
problem was solved in the following 
ingenious w 

A steel tool was made the same 
width as the keyway, with a cutting 
edge on one side. 

‘The wheel was placed on the shaft 
with the ‘wheel Keyway, which, wan 
already cut, in 
its proper posi- 
tion. The tool 
was about 1/32 
in. deeper than 
the keyway 
the wheel hub, 
It was inserted 
and driven 
through with a. PETE 
hammer,and as GFE core toa 
itwent through Nothing simpler than 
it cut ashallow cuttings keyways in 
roove on the thsmsy 
fiat Te was 
then sent through again, this time with 
a strip of sheet iron on top, which 
forced it to take another cut. 

This process was repeated until the 
cut reached the desired depth. In- 
Sead of using a large number of very 
thin strips to cause the tool to feed, 
heavy strips were used as the cut went 
deeper. The work was done in a 
shorter time than would seem possible. 
In fact, the scheme was so successful, 
that the shop later rigged up a false 
hub so that keyways could be cut 
without the wheel being in place, and a 
false shaft for cutting keyways in hubs. 

no 
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Three-Runner Sled Made of 
Barrel Staves 


BARREL-STAVE sled fitted with 

steering runner ean be made by 
any one skilful with tools and will give | 
much pleasure to the builder. 

‘The body of the sled consists of a 
platform, 45 in. long by 24 in. wide, 
built of I-in. boards. Probably at 
least three boards will be required and 
these are cleated together by three oak 
braces the shape and size shown in the 


on 


Boys clever with tools can easily make 
this sled from the drawings 


detail sketch. Place across the body 
boards so 1! in, will be left at each 
side, 

Next, eut out two side-runner tim- 
bers of 1!4-in. lumber 12 in. wide. | 
Curve the bottom edge to the curve of 
a large barrel-stave, preferably one | 
from a crockery barrel. This will 
make the centers 12 in. deep by 10 in. 
deep at the ends. Screw a stave to 


i 30 


‘SOE RUNNER BLOCK 
Follow the lines and dimensions given | 
here in cutting the runner blocks 


each timber so the ends protrude the 
same distance at each end. Counter 
sink the screwheads. 

‘The steering runner is attached to a 
third block the same way. This block | 
is only 12 in. long, 11 in. deep in the 
center, and 10 in, deep at the ends. 

Now fasten the two side runners to | 
the body, fitting them against the 
braces and under the body boards. | 
‘This should bring them flush with the | 
edge. Screw them to the braces and 
down through the body from the top. 

Have a U-shaped iron strap made at 
the blacksmith’s similar to the illus- 
tration. A heavy bolt should fit 
loosely in the center hole. Place this 
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in with the head as shown and strap 
the whole superstructure to the steer 
ing-runner block at its center. The 
bolt is then passed through the hole in 
the body about a foot trom the front, 
and in the middle; a washer being 
placed above and below the body to 
prevent wear. 

Cut a tiller out of hard wood, of the 
size and shape indicated in the illus- 
tration and place it over the projecting 
portion of the bolt. ‘Then place on a 
nut and serew it tight, but be careful 
not to bind the bolt, for in that ease it 
will not turn the steering runner, 

A seat somewhat like that shown in 
the side-view drawing will give com- 
fort to the rider. This can be built of 
short ends of matched lumber and 
upholstered if desired, 

Place an eyebolt in the front of the 
body to which a drag-rope may be 
attached. 

‘The rider can seat himself comfort- 
ably in the seat and steer the sled by 
moving the tiller from side to side. 
This should be done gently, lest th 
runner act as a brake.—L, B. ROBBINS. 


Filtering Rapidly with a 
Funnel Attachment 


N order to increase thespeed of filter 

ing, a thin glass tubing about a foot 
long is taken and bent so that a ring is 
formed near its upper end. This piece 
of glass tubing is then attached to the 
funnel with a piece of rubber. Fluids 
are filtered in the ordinary way, but 


consisting of a loop of 
lass tubing, attached to the funnel 
‘Swill hasten filtration 


filtration is rendered more rapid by the 
fact that the long column of liquid 
draws the liquid through the filter ky 
producing suction. 

‘The column of liquid in the glass 
tube, sinking by its own weight, creates 
a vacuum in the upper part of the tube. 
‘The suction draws the liquid with great 
force through the filter paper or cotton 
and hence hastens the filtering opera- 
tion. 

This method is, obviously, only of 
advantage in cases in which consid- 
erable quantities of liquid are to be 
filtered. It will not prove efficient 
with small quantities. 


oenunry, svat 
Making a Magnifying-Glass 
from an Old Bulb 


RE you a postagestamp collector, 

a collector of geological, botani- 
tai, or entomological specimens? Or 
have you an amateur laboratory or 
workshop? For any one of these 
hobbies a magnifying-glass is useful, 
almost necessary in some eases. Don't 
go to a store and pay a few dollars 
for one, but make one for yourself and 
save money. ‘The only materials needed 


ure wate 


ravens 


cues tS SOCHET 
‘The bulb filled with water will act as 


8 powerful magnifying: glass 


‘are a burnt-out incandescent lamp, a 
cast-off socket in which the bulb will 
fit, and a small piece of wood. 
Immerse the lamp in a basin of 
water and cut off the small tip on the 
end of the bulb. ‘The water will rush 
into the bulb and will not come out 
unless you jar it with the hole toward 
the floor. Seal the break in the lamp 
with sealing-wax or adhesive tape. 
Take all the old wire and insulation 
out of the socket and screw it to the 
lamp. ‘The taking out of the wire leaves: 
a small hole in the socket. A piece 
of wood about 3 in. long, stuck into 
the hole in the socket, will serve the 
purposes of a handle. It should be 
sandpapered round. The handle and 
the socket may both be taped over 
if desired, and if not ornamental de- 
‘signs may be carved on the wooden 


handle.—A. GoLDENBAUM. | 


A Playing-Card Counter for | 
a Friendly Game 


COUNTER for card games and 

the like ean be made from a few | 
strips of stiff paper. Cut as many | 
strips, about 4g in. wide, as there are 
players. Cut a strip about 1 in. or 
wider—and rows of slits through 


From a few strips of cardboard a neat | 
and convenient counter may be made 


which the narrow strips ean be passed. 
The narrow strips are woven through 
the slits as shown, and the requi- 
site numbers marked on them. ‘The 
numbers show in succession as the 
strips are pulled through the respective 


slits. Howarp GREENE, 


PATENTS 


Record your idea by sending for blank form 
“Record of Invention,” before filing your applica- 
tion for patent. 


Send Sketch or Model for Preliminary Examination 


Our terms are reasonable and our booklet giving 
full information on patents will be sent on request. 


J. L. JACKSON & CO. 


212 Ouray Building 


Washington, D. C. 
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Popular Science Monthly 


The Neatest Mechanical Job 


I Ever Saw 


HEN the Popular Science 

Monthly in the early part of 
the year, offered three prizes, aggre- 
gating $90, for the neatest mechanical 
jobs that ‘had ever come under the 
Observation of the contestants, as 
described by them and illustrated by 
photographs or drawings, it was not 
expected by the editors that the selec- 
tion of the prize-winners would present 


| peop tn dba pert her 
an en a cutter 

| Shae for} agar iecells of Hmes 
Wille: Alabama, the Brat prize of $50 


| great difficulty. But, when replies 
began to come in from all parts of the 
| world and the material offered was 
looked over and sifted, it became 
clear that the final selection would be 
extremely difficult in view of the large 
number of meritorious answers. 

After carefully weighing the relative 
value of each point of merit, the first 
prize of $50 was awarded to J. Edgar 
Mitchell, of Huntsville, Alabama, 


Selecting the prize-winners in 
the contest was a difficult task 


He described the neat and efficient 
method employed by him and another 
thinist in truing up the shaft by 
which the 150 horsepower engine in 
the local power plant was directly 
connected with the generator. The 
engine developed a knock, and upon 
investigation its cause was located in 
the center main bearing. It was found 
that the shaft was 3/32 in. out of true 
cylindrical form. Removing the shaft 
for the purpose of truing it would have 
consumed too much time. ‘The prize- 
winner and another machinist solved 
the problem by rigging up the jig 

in the illustration from piec 
iron, pipe spacers, 


John Premra, of South Norwalk, Con- 
heeticut, earned the third prise of $15 
by. the ‘neat method of providing a 
oose pulley for disconnecting a machine 


while the engine was run slowly the 
shaft was made true. The entire work 
was done in one day and a half. 
‘The second prize of $25 was awarded 
to Myron Drachman, of 128 West 
121st street, New York, for the neat 
and clever manner in which he estab- 
lished an electric call-bell eireuit be- 
tween the basement and the fourth 
floor of a house. Having ascertained 
that there was no short circuit between 
the gas-pipe and the speaking-tube, 
both of which extended from the base- 
ment to the fourth floor, he used the 
gas-pipe in place of one wire, the speak- 
ing-tube in place of the other, con- 
nected the bell with the two lines on 
the fourth floor, and battery and push- 
button with the other ends of the two 
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lines in the basement, establishing a 
complete circuit without tearing up 
the house or spending money for wires. 

The third prize of $15 was awarded 
to John Premru, of South Norwalk, 
Connecticut, who described how he 
had rigged up a loose pulley to make it 
possible to disconnect a working ma- 
chine without stopping the engine. 
Parallel with the driving pulley and 
at a distance of 14 in. he placed a 
wooden, home-made pulley of the same 
diameter, but slightly bevelled and 
provided with a flange. This pulley 
runs loosely on a pin or bolt fastened 
to. an improvised wooden hanger 
bolted to one of the beams of the 
ceiling. A belt-shifter made it possible 
to change the belt from the driving 
pulley to the loose pulley and back 
again as desired. 

‘Among the entries to the contest 
which were not awarded a prize are 
several of great merit and these will 
be published in the Popular Science 
‘Monthly as space permits. 


To Make a Combination 
Sled and Toboggan 


HE boy with the sled is jealous 
of the boy with a toboggan and the 
one owning a toboggan is apt to feel 
jealous of the boy with a sled. This 


Your boy will be happy if you 
make this combination sled for hiss 


combination sled and toboggan is 
designed to furnish the two in one. 

One side is planked over with a 
solid, smooth bottom, while the op- 
posite side, that is, when the con- 
trivance is’ turned over, is furnished 
with round iron runners like a sled. 

Procure two planks 5 ft. long by 12 
in, wide and 1 in. thick. ‘Taper each 
fone so one end will measure 12 in. 
wide and the opposite end will measure 
in. Round the 12-in. end in the form 
of a semicircle. The narrower end 
should then be notched as shown. 
‘Smooth the notch out round so it will 
resemble the back end of a sled-runner, 
no matter which side the planks are 
set on. 

Get your local blacksmith to make 
you a pair of half-round iron runners 
similar to sled runners. Drill these 
with several holes along their length 
and countersink them on the round 
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That is what Albert Foster wrote us eight- 
een months ago, and he goes on: “I’m tired 
of being bossed for $25 a week. I wanta 
He-Man job with real pay. I want to get 
into the $100 a week class. Tell me how to 
do it.” We showed him how. Today he 
has a He-Man job and He-Man pay. We 
tell of his experience because it's typical. 


WHAT ARE YOU? A man who is up 
and doing, getting real money, or are you 
simply marking time on $25 or $30 aweek? 
$100 jobs don’t go begging. If you want 
‘one you've got to go it. Are you satis- 
fied with your present condition in life? If 
you are, we have nothing to offer you, but 
if you want one of these real jobs with big 
pay, then we can help you and help you 
ina hurry. 

A REAL MAN with a real man’s pay is 
what you want to be, and we will show you 
how. Without loss to you of a single work- 
ing hour, we will show you a sure way to 
success and big pay. A large number of 
men in each of the positions listed are 
enjoying their salaries because of our help 
—we want to help you. 


Make a check on the coupon against the job you 

want and we will help you get it. Write or print 
jour name on the coupon and send it in today. 
‘ou will be under no obligation. 
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side. Make them long enough so the 
ends can be bent over and fastened to 
the ends of the planks as shown. 
Fasten one to the corresponding edges 
of each plank with long serews, coun- 
tersinking them well so they will not 
interfere with the smooth passage 
over the snow. 

‘Then place several ribs between 
the two planks to fasten them to- 
gether. These ribs are square sticks, 
2 ft. long. Place them close to the 
edges of the planks opposite the run- 
ners and be sure there are at least 
three of them near together at the front 
or curved end. At this end the 
highest rib should not come higher 
than halfway up the curve. 

‘With these in place, plank them over 
with }4-in. soft pine or cedar planking. 
Fasten these planks to the ribs and 
edges of the side planks with counter- 
sunk screws. To bend the planks up 
over the curve formed by the ribs it 
may be necessary to soak them in 
hot water to make them pliable. This 
forms the toboggan bottom. Fill with 
oil and sandpaper smooth. 

Lastly, nail several light slats length- 
wise across the inside surface of the 
ribs to act as a floor for the toboggan 
Passengers. 

In this position the passengers can 
use the contrivance as a toboggan on 
soft snow. ‘Then by turning it over, it 
can be used as a sled on hard snow and 
the passengers can sit on the toboggan 
bottom. Bore two holes in the front 
of the sides for attaching the pull- 
rope.—L. B. RovaIns. 


A Dustless Ash Receptacle 
for the Furnace 


NE of the most disagreeable 
features of hot-air furnaces is the 
dust which arises in clouds and per- 
vades the whole cellar whenever the 
accumulated ashes are removed from 
the a 
unde 
grate. A built- 
in ash-pit 
under the 
furnace with 
asuitable out- 
let to the yard 
would remove 
this feature, 
but such pits 
are rarely pro- 
vided except 
inprivate resi- 
dences built 
to order. 

‘The ash receptacle shown in the ac- 
companying illustration and patented 
by its inventor may be installed in 
connection with almost any type of hot 
air or steam-heating furnaces and will 
greatly abate the dust evil. 

‘The only structural changes neces- 
sary for the installation of this dust- 
proof receptacle for ashes are a small 
and shallow pit in the rear of the fur- 
nace, large enough to accommodate 
the ash-bin, and the cutting of an 
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opening through the rear wall of the 
furnace, slightly below the level of 
the floor of the ash-box. ‘The chute 
connecting the rear of the ash-box 
with the bin is fitted in this opening, 
and into the flanged spout of the bin, 
‘The ashes, instead of being shoveled 
out through the door of the ash-box, 
are pushed back and slide through 
the chute into the covered bin in the 
rear of the furnace, where they are 
caught in 4 bucket loosely fitting the 
bin. This bucket, which holds as much 
as two average coal-scuttles, can be 
lifted out of the bin by a handle, 


Save the Fingers from Injury 
in Sawing 


“AWING wood with a circular saw 
is a dangerous task unless proper 
care is taken, 

By using a wooden finger-guard as 
shown in the accompanying illustra 
tion, much of 
the ‘danger is 
eliminated. A 
represents two 
small wooden 
serews with 


serewed into 
te. the guard, and 
ry eres part: 
‘ : s filed toa 
Seoul ie sharp. point. 
saws These two 
points grip the 
wood firmly and allow you to put a 
good pressure on the saw without 
danger of slipping. B is a wooden 
hand-rest which engages the rear edge 
of the board that is to be sawed. 
Cutting Steel Plates by 
Drilling Edgeways 
‘HE usual method of cutting cast- 
iron or steel plates by drilling is to 
make a series of holes almost running 
into each other, then breaking it, 


‘Cutting plates by drilling edgeways 
‘makes @ much neater job 
leaving an extremely jagged edge to be 
finished off. 

An old-time mechanie was observed 
following a different method of proced- 
ure in cutting some cast-iron plates 
about 3; in. thick. ‘They were clamped 
in a vise on a drill-press table and holes 
drilled down edgeways, two holes from 
the opposite sides of each plate meet- 
ing about the center, the drill being 
28/82, thus leaving little to be broken 
away. 
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Two Great Books 
on Alternating 
Currents 
I 


Experiments 
with 110-Volt 


Alternating Currents 
This really wonderful book by 
J.D. Adame 
alone by the amateur electrician 
‘ith che 130-vole commercial cir 
Chit, Tt shows how the 110-vale 


out involving the expense neces- 
sary to maintain a power supply. 

Tt is written so clearly: that 
everyone can understand it. There 
are profuse illustrations and dia- 


‘grams which show exactly how 
you can make these experiments 
yourself, 

‘The only way'to gaina thorough 
understanding of electricity, as it 
is used commercially, is by direct 
pervonal experiment.” The knowl 
‘edge thus gained is of vastly more 
value and importance than that 
acquired from the performance of 
the stereotyped series of battery 
experiments so uniformly de- 
scribed in the text books. The 
many experiments described in 
this book were all performed at 
hhome and not ina machine shop 
or laboratory. ‘The apparatus 
volved was necessarily made as 
simple as possible consistent with 
the securing of striking results. 


Fully Illustrated. Price Postpaid, $1.75 


ll 
Construction 
of Small Alternating 


Current Motors 


By PROF. A. E. WATSON 
‘This book contains complete 
structions for building small 
nating current motors in several 
sizes, ‘The designs will be found 
in harmony with those of the very 
Dest manufacturers and they can 
be worked out by the amateur 
for making useful instruments. 
Some of the subjects taken up 
are “Characteristic Features of 
‘Alternating Current Motors,” 
“Construction of a One-Half 
Horsepower, Single Phase Induc- 
tion Motor,” "Procedure in Test- 
ing and Using an Alterna 
Current Generator or Synchron- 
‘ous Motor.” Clear, concise 
irections and careful’ drawings 
are features of this book. 
Fully Illustrated. Price, $1.50 


Popular Science Monthly 
225 West 39th Street, New York 


The Roll-Top Desk Used as 
a Drawing-Board 


‘OW often have you, when at work 
‘on a roll-top desk, wished for a 
small drawing-board for making plans? 
‘One day, quite by accident, I 
thought of the 
plan shown in 
theillustration. 
Why not pull 
out the slide 
and make a 
small T-square 
to fit it? No 
sooner thought 
than done, with 
‘the result that 
‘The aide of a roltop the little 
desk will make an square, with a 
excellent drawing-board small 4-in. tri- 
angle, made an 
ideal sketching outfit, at hand at all 
times. An improvised drawing-board 
like this is particularly convenient for 
draftsmen who wish to work at home, 
but have not room enough for a 
draftir able. —J. W. Moone. 


Eliminating Rattles from 
Automobile Doors 
N automobile which has run a 
‘year or 80 usually develops an 
annoying door rattle. ‘This is because 
the body has become worn and gives 
with every jolt from the running gear. 


Use a piece 
sre" of 1-in. L-iron 
—_~S 3 in. long, with 
mor: holes drilled as 

won Shown, and riv- 

et on a piece 

" of in. clock 

spring. If the 

= steel is too 

Scat RES hard, heat it 
‘This little device pre and bend it, 
vents your automobile cooling it quick- 
doors from rattling ly to restore its 
temper. Coun- 


tersink the wood serew holes and file 
down all edges smoothly. 

Serew this device to the body so 
that when the doors are closed the 
springs are about flat and, of course, 
under tension. As the door is closed 
the spring receives the impact gently 
and keeps it tight.—P. P. AvERy. 


A Hot Garage Will Injure 
Your Car 


'HILE it is, of course, most ad- 

vantageous to heat the garage 
by some means or other during the 
cold months, there is another extreme 
that should be avoided. We refer to 
keeping the garage too warm. If the 
heat is too intense, the sudden change 
of temperature when the vehicle is 
taken out into the cold air, or when it 
enters the overheated garage after 
having been in the cold, is apt to 
cause the varnished panels to check 
and fine cracks to appear in the finely 
finished varnish coating of the body. 
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New Invention Shows 
How to Write 
and Speak 
Masterly English 
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New 
Invention 


Takes Only 15 
Minutes a Day 


‘Yes — only 15 
minutes a day with 
Sherwin Cody's 
New “Invention — 
and you can actu. 
ally SEE how your 
English improves, The mechanical drudge 

inated, No rules to memorize, 
perhaps the greatest and best 
ienown ‘teacher of busines “English the 
result of, 


nds uprove your E 
15 minutes 'a day, in spare time. 


bow 
Make words WIN for you. 


Sherwin Cody's New 
100% Self Correcting Method 
‘The average person in Busines ora school 


is only 61% efficient in English. Mr. Cody's 
method teaches you from the ground 


‘Old methods do not stick in the mind. Mr. 
Cody's new invention teaches by HABIT- 
‘makes it EASIEST to do it in the RIGHT 
‘way. Lessons include Letter Writing, Spell- 
ing, Punctuation, Grammar, Reading aid 


Conversation. “One 
‘cept Saturday and Sunday, Only 15 
aday. And so simple is the new Inve 
that you see at a glance your errors and note 
every day your improvement. 


FREE! Szicitsoesscshsagetast 
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Sherwin Cody School of English 
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SHERWIN CODY ScHOOL OF ENGLI 

SMS eide, Reckestors Ye 
‘hea pepe, your Pree, Boo 

200 Spent Banter? Boise 


“How to Write 


Learn to 
BIGGER $ 


3 
eh 


i 


country. gn Somragtng § vom: Be 
ie aah ba, ES se 
Sistem hota. aaa 
‘automa agincertga. 8 gsm. 320) 

Hts ato Rowe 
pe secirSl Mia ae Lyme See 
ad SR, AUR SEAS Pelt 

ese 88 att 


vibrian, Noniagae Veni: ay 
i LGR OT saan 


Sand No Money 


reece ree 
ge raat es ep 
ind ou cam une 
Snes 


thoomands 


An Electric-Alarm Trap for 
Ice Fishing 


‘HE glare of an iey lake becomes 

very tiresome to one watching the 
red flags of fish-traps on a sunny day. 
To relieve this condition, the trap 
herein described departs’ from the 
visual signal and gives warning of a 
hooked-fish by an electric bell. It is 
just as simple to make as the “tip- 
ups,” and will give an unfailing alarm. 
It is a good plan to fit each stick with 
a bell of a different tone and to place 
them at widely scattered points about 
the lake. Their tones can be soon dis- 


and 14 in. thick. Point one end so 
that it can be inserted easily in a hole 
chopped in the ice. 

At the other end screw two spring 
brass clips, with just enough tension 30 


ea. sarreey cues 


alin 


‘Wane Ace 


you use one ofthese traps, 
‘ali tae a nap bamweee es 


they will give a firm contaet, but not so 
tight that they cannot be easily forced 
apart. 

About midway down the stick 
mount an old flash-lamp tube with 
both ends removed. Set the cells in 
the tube and screw a small contact of 
brass to the stick at each end of the 
tube so they will hold the cells firmly 
in place. Fasten the tube to the stick 
by two bands of tin. 

A small electric bell should then be 
mounted on the stick directly below 
the battery. The wiring diagram is 
shown in the detail illustration. 

‘Tie a small piece of sheet rubber or 
fiber to a string and suspend it from 
the side of the stick. This is placed 
between the battery and contact at A 
when it is desired to break the circuit. 

Paint all the wiring, battery tube, 
and other exposed parts requiring it, 
with two coats of shellac. 

‘Tie the fishing-line to be used to the 
lower part of the stick and provide a 
small piece of hard wood, shaped like a 
sinker, which ean be slipped along the 
line to determine the distance the line 
will hang from the clips. 

‘Set the stick in a small hole in the 
ice alongside the fishing-hole. Water 
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and ice chips around the stick will 
freeze and hold it solid. 

Place the wooden peg at the proper 
point on the line and place it between * 
the clips. Remove the fiber contact- 
ieaiee from the battery and let it 

g. 

When the fish takes the bait and 
Tuns with it, it will pull the peg from 
between the clips, This completes the 
electric circuit and rings the bell. 

The fisherman pulls in the a 
rebaits his hook, and resets th alarm, 
removing the contact-breaker before 
Jeaving.—Winpsor CrowELL. 


Filing Shafting in the Lathe 
Becomes Easy 


GEAET-FILING can be accom- 
plished in more ways than one 
‘The usual hand method is tiresome, 
to say the least, 

Having 2 number of shafts to file 
we rigged up the device shown in the 
illustration, 


the position 


shown. Then 
we connected 
both with a 
leather hinge, 
as illustrated 
at B. 

Under the 
board C we 
Placed two 


NLSTOCK 


Filing shafting made less 
tedious ‘by this impro- 
vised jig 


merely pressed o1 ind of the board 
C, put in the carriage feed, and the file 
traveled along the work. 


A Florence Flask Made from 
an Electric Lamp 


2X oi, the incandescent lamps 
now being manufactured are of 
the “‘tipless” variety; that is, they are 
free from the sharp point on’ the glass 
which was 
necessary in 
exhausting 
the air from 
the globe. 

Such lamps 
can be made 
use of, after 
S the filament 
is burned out, 
toformround- 
bottom flasks 
for use in the 
laboratory. 

It is the 
work of only a few seconds to file a 
scratch around the glass near the small 
end, and to break off the globe at this 
line. The edges are readily rounded 
off by holding in a flame. 


Florence flasksfrom burnt- 
‘out lamps. 
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An Efficient Bench-Stop 
for Boards 


BENCH-STOP, for holding boards 
to be planed on the edges, which 
can be easily made and which does the 
work better than the kind usually em- 
ployed, is shown in the illustration. Tn 
operation, the board is pushed against 
the bent ends of the angle-irons. This 
causes the levers to swing and the angle- 
irons to close tightly on the board. 
‘The bench-stop holds tighter as the 
cutting pressure becomes greater. 
‘Two pieces of angle-iron of any con- 
venient size are provided —I-in. angle- 
fron, about 4 in. long, will answer per- 
feetly for all general purposes. One of 
these irons is cut out on one end for a 
distance of about 1 in., and from the 
center down. The other is cut in the 
same way, but from the center up. 
‘The overhanging sections are then bent 
over toward the flat side, so that the 


Laver ane 


Guided by these drawings and the 
text, the amateur carpenter will be 
table’ to make a bench-stop like this 


pieces viewed from the end will ap- 
pear as shown in the end view. This 
permits the flat sides of the two pieces 
to be brought together without the 
bent ends touching each other. The 
plates serewed on the bench should be 
about 1 in, by 4 in, by M4 in. The 
angle-irons are fastened to these 
plates by levers so that they are free 
‘The levers should be about 
A length of 2! 
stop about a 


opening. 
This stop holds the work firmly, 
and even when planing the opposite 


ends of long boards, the ends can- 
not swing around as’ sometimes hap- 
pens with the usual type of bench- 
stop.—R, H, Kasren. 


Most Paints Are Improved 
by Zine Oxide 


AINT in which suitable propor- 
tions of zine oxide are used covers 
more surface than lead alone, accord- 
ig to leading paint technologists. 
ine oxide also imparts toughness 
to the film, reduces chalking, gives the 
coating improved luster, preserves the 
oil, and lessens the danger of fading. 
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ADDITIONAL MACHINE SHOP AND 
FOUNDRY FACILITIES AVAILABLE 


manufacturing plant in Cleveland, 
equi for Machine 


acutadcorse spon sow cat prods 
tion basis. "This is an ideal opportunity. 
for manufacturer wishing Cleveland 
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ized plant. Address replies in care of 
THE NESBITT SERVICE COMPANY 
Caxton Building, Cleveland, 0. 
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{In the largest factories in the 
snallest “machine shops 
Wherever lathes are “used 
Monarch Lathes are found. 
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jonarch Lathes deliver per- 
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accuracy and give tong time 
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Moo et eae 
Gaanteed to give sate: 
sence 


Write today for catalog and 
{ull information of Monarch 
Lathes, 


‘The Monarch Machine Tool Co. 


108 Oak Streat 


Electricians’ Knife 
and Tweezers 
We can meet dealers’ demands at once 
‘sal fer atrctive quantity pies 
We fo denen 
MATHIAS KLEIN & SONS, Mfrs. 


CANAL STA. 3, CHICAGO! 


“Lighting Fixtures” 


Ready to bans. 
Direct from manufactorers 


‘Send for Catalogue No.20 


ERIE FIXTURE SUPPLY CO. 
Desk Ay Erle, Pa 


Self-Taught Mechanical Drawing acd 


Elementary Machine Design 
tty Ft, Srivmayen, MoE, A practical emenry 
ERRGS eects ‘matte mat 


‘Pensa Snes Monthy = 225 West 38h Set, New York 


Fighting Snowdrifts with 
an Automobile Plow 


F you live in the country or in the 

suburbs and do not wish to be 
marooned by every snowstorm, get 
snowplow like that shown in the ac- 
companying illustrations, provided, 


of course, that you are the fortunate 
possessor of an automobile of some 


With this snowplow attached to their 
car suburbanites need not fear a snow 
Blockade 


kind to which you can attach the 
plow. The drawing clearly explains 
the construction of the plow, which is, 
the invention of Claude C. Hyde, of 
Otisville, New York. 

‘The plow consists of two side parts, 
placed directly in front of the front 
wheels, and a V-shaped middle part. 
The wheel plows are supplied with 
shoes or runners, which keep it from 
digging into the roadbed and are 
yieldingly attached with spiral springs 
0 they may pass over rough places or 
obstacles in the road. 

‘The middle plow may be raised or 
lowered so as to take as much snow 


‘The plow attachment can be easily 
disconnected when it is not needed 


from the road between the wheels as 
the power of the automobile engine 
will permit. When the plow is not 
needed, it may be removed in a few 
minutes and without the use of special 
tools. 


One Way of Removing 
Dents in Wood 
'NSIGHTLY dents in woodwork 


of almost every description can 
‘be removed easily by the following 


‘Frucnwisescucl | simple method: 


= | 


First thoroughly sponge the dented 
part with warm water, allowing it to 
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soak well into the wood. Then take a 
piece of brown wrapping-paper, fold 
it into half a dozen thicknesses, and, 
ter soaking well in warm water, lay 
it over the dent previously sponged. 

‘The treatment is completed by ap- 
plying a hot flatiron until all the 
moisture is evaporated. 

For dents of ordinary depth, one 
application is usually sufficient to raise 
the dent level with the surface, and 
the worst case; will yield to this 
treatment if repeated two or three 
times.—Georce H. HoupEn, 


Out of Bolt-Holes 


HEN cleaning carbon out of an 

engine with the cylinder head off, 
carbon will get down into the bolt 
holes holding the head unless some 
precaution is taken to keep it out. 
Carbon in bolt-holes means a loss 
of time, especially after the gasket and 
head are assembled. Two simple 


6H 
# 

Filling the bolt- 

FREE holes with water 

gal "prevent, ‘Uhm 

‘WATER flied with carbon 
-_—— 
Saag 

FASfEee Another way | to 

keep bolt-holes free 

from carbon cone 

‘carson sista of. inserting 


longpaper-fasteners 


pres 
vention of this or they may be com- 
bined. Fill the bolt-holes with water 
and the earbon will float on top of the 
water and can be blown off with the 
breath or the tire pump. 

‘The second method is to drop paper- 
fasteners into each hole with the points 
up. When the paper-fastener is pulled 
out the earbon which has dropped in 
comes out too.—G, A. LUERS. 


To Keep the Teapot Cover 
from Falling Off 


OW often has the china teapot 

cover fallen off, overturned a 
cup of steaming tea, and ruined the 
table-cloth, just because the cover 
had not been watched? But why 
teh the cover at all? Chain the 
cover down and it will not cause any 
accidents. 

Such a cover guard consists of two 
short chains and three rings. The 
first is a closed ring and must fit 
loosely over the spout of the teapot. 
A chain just long enough to reach to 
the knob at the center of the cover is, 
attached to the ring. The free end 
of the chain is provided with an open, 
flexible or spiral ring which fits around 
the stem of the knob. A second chain 
is attached to this ring and is cut 
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off so that it just reaches the handle 
of the pot. ‘The third and last ring is 
attached to this end of the chain. 
‘This ring is also open and springy and 
fits around the handle. This com- 
pletes the teapot-cover holder. 

Tnsert the closed ring over the spout 
of the teapot. The middle ring is 
slipped over 
the knob of 
the cover, and 
the last ‘ring 
is slipped 

‘ound the 
idle, When 
this guard is 
in place, the 
teapot cover 
will not fall off 
nor slip off. Ring chains like this 
The chain may prevent a smash 
should be thin 
and not clumsy, and if it is made from 
brass, so much’the better. Make the 
chain and the rings from uniform 
the effect is so much 

ing and will combine the 
eful with the esthetic,—E. Babs. 
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Heating an Aquarium for 
Tropical Fish 


ROPICAL fish require a tem- 
perature of at least 60° F. If they 

are kept in an aquarium, they will not 
thrive unless the water in the tank is 
constantly held at that temperature. 
‘This condition may be maintained by 
the use of a simple heating apparatus. 
‘A metal tube, preferably of copper, 
is bent in the form of a U, but with 
‘one arm at least one inch longer than 
the other. Two holes are cut in the 
metal bottom of the tank, into which 


‘This heating apparatus will make 
the aquarium a Bt abode for tropical 
fish during cold weather 


the two arms of the bent tube are 
fitted and soldered. ‘The curve of the 
U should be at least one inch from the 
bottom. 

The tank is raised by blocks of 
wood, so that a small aleohol lamp or 
a Bunsen burner may be placed under 
the curve of the U. It is best to place 
the lamp nearer to the longer arm of 
the U. The water in this tube, as 
soon as it becomes warm, rises to the 
surface. This causes the cold water 
to sink in the shorter arm of the tube. 
As it becomes heated it rises again, 
and in this manner constant circula- 


Our new trade mark! 


cAnnouncement 


TH purchase by TheStanley Works 
of the Stanley Rule and Level 
Company will enable us to serve you 
in the future even more efficiently 
than in the past. 


For more than 70 years the two 
Stanley Companies have been build- 
ing steadily towards one end—to make 
the name STANLEY a mark of de- 
pendable quality in 


Wrought Sheed Hardware 


Ganpentere Tools 


A new trade mark as here shown has 
been established as the result of this 


merger. 


The combined experience and facilities of 
these two great companies will hereafter be 
devoted to maintaining and increasing the 
service represented by the name STANLEY. 


THE STANLEY WORKS 


‘Main offices and plants: 
NEW BRITAIN, CONN. 
Branch offices: 


New York | Chicago _ San Francisco. 
Los Angeles Seattle 
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Metallurgy and 
Drop-Forgings 


Tygtormes, ayes the hil of 
the individual workman was 
almost the sole dependence in 
the production of drop-forgings. | 
But foryears past, to supplement 
with scientific knowledge the 

of their operators, 
aintained_com- 
ind physical lab- 
oratories in charge of an expe- 
rienced metallurgist. He selects 
the materials and prescribes the 
methods and temperatures to be 
used in manufacture. He knows, 
definitely, what results to expec 
his laboratories tell him accu- 
rately whether or not they have 
been obtained. 
Individual skill, backed by scien- 
tific knowledge, has made Wil- 
lias’ drop-forged machinists’ 
tools—Wrenches, Tool Holders, 
athe Dogs, Clamps, ete 
Superior. 


J. H. WILLIAMS & CO. 


“The Drop-Forsing People” 
RROOKLYN BUFFALO CHICAGO, 
Tcmaoe sr. 7 BEERS. soos We bra se 


WILLIAMS’ “ AGRIPPA” 
TOOL HOLDERS 
For all regular machining operations 
Ask for Mackiniste! Tools Book 
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tion is established and an even dis- 
tribution of the heat through the 
whole tank. ‘The temperature is regu- 
lated by a thermometer and the size 
of the flame under the heating-pipe. 
During the winter the tank should be 
covered with a glass plate to keep 
the water at a more uniform tem- 
perature. 


Do You Bump Garage Doors 
with the Mudguards? 


ERY often you can identify the 

fellow who keeps his automobile 
in his own garage by the condition of 
the fenders of his automobile. They 
are bent down somewhat, or dented, 
and otherwise disfigured, because in 
driving in or backing out of his garage 
he has a habit of misjudging the dis- 


Slanting guides at the garage door 
will protect the fenders from injury 


tance between the fender and the door 
jamb, and before he can stop moving, 
the fender has been made to suffer. 

Where the doorway is none too wide 
—a natural condition with the city 
man’s garage, since usually he eannot 
make it any larger than necessary to 
barely squeeze the car in—it is a good 
idea to install guard rails in the corners 
of the door opening or little conerete 
or wooden guiding-blocks. If a piece 
of husky piping is attached at each 
corner it will serve as a guard against 
which the tire will strike if the 
mobile is run too close to the doorw: 
This will either have the effect of 
pushing the auomobile over away 
from the side of the door, or it will offer 
enough obstruction to the forward 
movement of the automobile to warn 
the driver in time to change the auto- 
mobile’s position. Obviously, these 

iagonal pipes would only be of ad- 
rantage when entering the garage, 
being of no service when backing 
out. 

The concrete or wooden blocks, 
however, are intended as backing-out 
protection, serving to guide the wheels 
in the path they should follow in order 
to clear the doorway sufficiently. They 
are of no special advantage when 
entering the garage, being opposite in 
their function to the diagonal pipe 
fenders mentioned above. 
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How to Test Rubber Rings 
for Preserve-Jars 


RU, rings used in canning or 
preserving may be tested by 
simple methods. Cut a 6-in. piece 
out of a ring and, taking hold of the 
ends so that 4 in. remain between the 
fingers, stretch the piece along a ruler 
until the fingers are 10 in. apart. 
When released, the sample should re 
turn to its original length and should 
not break. 

Another method of testing is the 
following: Fill a light weight pail 

ith 1 gal. and 7 pt. of water, or the 
equivalent of approximately '17 Ibs, 
Place the jar-ring around an empty 
spool, then pass a wire through the 
center of the spool and fasten to the 
handle of the pail. Pass a broom- 
handle through the ring and lift, If 
the ring does not break, there is not 
much danger of its giving trouble in 
canning. 


A Detachable Crane for Use 
on the Truck 


Hs to avoid the necessity of 
employing an assistant to the 
truck-driver for loading and un. 
loading heavy and bulky goods is 
problem of which the detachable 
erane shown in the accompanying il- 
lustration offers an inexpensive solu- 
tion 

‘This hoist is not permanently at- 
tached to the body of the truck and 
can be removed easily when it is not 


With the ald of a detachable crane 
con his truck the ‘driver ean do the 
loading and unloading without a helper 


needed for handling heavy freight 
parcels. The main support of the crane 
is a heavy pipe, which is held in a 
vertical position by two brackets 
bolted to the end of one of the side 
boards of the truck. The pipe is held 
at the proper height by a supporting 
pin which rests on the upper bracket. 
‘The upper part of the pipe is curved 
in the shape of an S and has at its 
end a vertical pin which forms the 
upper pivot of the erane. 

‘The crane is also made of heavy 
pipe and is bent as shown in the 
accompanying illustration. ‘The end 
of the upper arm is flattened and 
provided with a hole into which the 
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vertical pivot pin of the main support 
fits. The end of the lower arm is 
slightly bent and fits over the center 
stud of a flange-plate which forms the 
lower pivot. To the elbow of the 2 
pivoted crane the hoisting tackle, 

which may be of any suitable type, is | 

attached.—G. A. LuERs. 4 


A Handy Templet Stand for 
Accurate Work 


‘HE making of templets has been, 

and always will be difficult, for 

8 templet, to be of any use, must be 

accurate, expecially when it is made of 

two pieces, one of which must coincide 
with the other, 

Having found it difficult to hold 

such work to the light to ascertain if 

everything was as it should be, we 


constructed the stand as shown in the 
accompanying sketch. The stand was 


made of wood. 
In action we 
‘A shade, made from a piece of green ASBESTOS 
celluloid relieved the strain on the <4 in Ngme mines ae shippers of Cra Asbestos 
eyes. Near the top were air holes, so say quantity We produc al rade aout 
that the heat of the light would not won {sous BELL ere MINES. 
injure the wood.—J. H. Moors. se ‘rays cote ond make all sorts of A\ 
hucts. 

"For anything you want in Asbestos, turn to 

Conquering that Stubborn MATTISON COMPANY 


Automobile Hub-Cap 


OMETIMES it is very dificult to EOUUUEN CRISES CTE CT 


remove the hub-eap, even when a | trntrarmitndy Pores rin, 
fitge wrench ts used for the purpose. | rar Rested 


‘This is usually due to water which | Serrertinitel Fine tmestag er 


found its way at = oe 
to the threads ‘river ‘Ags bir eopertnity in ae 
of the cap and Sere ‘meaty. x "ieee tal 
ssi formedrust, In | Wegman oaetage oa Rios 
that case, make | 
P use of the jack 
xd enehaws ie the 
a lustration. 
euthevintn Tet Procure a 
‘erful combination long - handled 


wrench so asto 
obtain greater leverage, and place 
‘the jack under the end of the handle. | 
A few strokes of the jack will start the 
most stubborn hub-eap. ‘This method 
is equally successful with big trucks, 
using the jack furnished with the 
truck. 


‘When removing wheel-nuts, you | 
should bear in mind that the nuts have 
Tight-hand threads on the left side 
and left-hand threads on the right side | 
of the hub.—R. L. PRINDLE, | 


Always Experimenting 
for Production -gains 


‘The true mechanic never 
finishes with developing his 
machines; in process or 
in service hes making 
them better producers—as 
Veeder Counters register 
his progress. 

Veeders count the product as 
your machines work; show the 
production-rate over a given 

period; record the effects of 
Geerges ih moechentans Gri Oper 
ating method. 

‘You get the measure of your 
machine and the data for its 
further development, when a 


ROL 


COUNTER 


sets before you the exact result 
‘of your experimenting as you 
go along. 


fates an operation. Sets back to zero 
from any figure by turning knob once 


.d with from four to ten 


This small Rotary Ratchet Counter 
(Wo counts reciprocating movernente 
sired ‘in recon 
ing the out 


Bunshereeee 


ten, This counter is adapt 
of small machines, simply 
ting the tron othe lever 
(Cat nearly full ase) 
Veeder Counters for every con- 
ceivable purpose may be seen in a 
booklet, “Checking Up Produc- 
tion.” "Write f you haven't a copy. 


The Veeder Mfg. Co., 
‘44 Sargeant St., Hartford, Conn. 


A Butt-Hinge Serves as an 
Improvised Vise 
'HOWN in the illustration is a small 
clamping-vise that can readily 
be made from a 4- or 5-in. butt-hinge, 
and is serviceable for holding elec~ 
trical parts, pins, keys, ete., while 
filing or fitting. 
‘The hinge is serewed to the edge of 
the bench or any projecting beam. 


How a butt-hinge can be made into a 
serviceable clamp vise is illustrated here 


The edges are bent by inserting a 
piece of steel between them and ham- 
mering. A bent and threaded rod 
with three nuts is the means of closing 
the jaws. This fixture is made up in a 
few minutes and is serviceable for the 
‘odd light jobs about the automobile 
shop.—G. A. LUERS. 


Save the Tires by Using a 
Laced Boot 


HE tire is one of the weakest 
features of the automobile. A 
small puncture may cause a blowout: 
sudden stop may produce a weak 
place in the tread. Usually the shoe 
that is discarded shows a thin spot 
6 to 18 in. long, while aside from this 
in good condition. 

You can make a durable lace-on 
boot that will stay if put on according 
to directions. This will prevent further 
wear of the 
weak part 
and lengthen 
the life of the 
tire, 

To make 
the lace-on 
boot, secure 
a portion of 
another tire, 
preferably 


co 
ee secron 
PF uecte 


Gi 


A laced boot will pro- 


fone that is longthe life of any in- 
two inches iret tire 

larger in_di- 

ameter. Wet it, and with asharp knife 


slice off the beads or clinchers and an 
inch of the side adjoining. Then with 
a belt punch make clean holes every 
three inches. Pass a good belt-lace 
through these holes and lace the boot 
over the worn part of the tire. 


‘When the tire is inflated, the lace-on | 
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boot will eling closely to it and seem to 
be a part of it. 

If the shoe is in good condition ex- 
cept in one weak spot, wash this well 
with gasoline, spread it with liquid 
rubber cement. Let this dry, and re- 
peat, Next lash on the boot prepared 
on the inside in the same manner and 
the heat generated by running will 
vuleanize the two together. This is 
especially desirable in a driving-wheel 
tire. HOLLISTER SAGE. 


Keeping the Carburetor in 
a Good Humor 


‘UCH has been written about the 

difficulties of carburetion under 
normal conditions, when the engines 
under consideration are in good shape 
but the difficulties are even greater in 
the case of engines that have been 
used for a long time. 

‘Some of the common complaints are 
of the so-called “galloping engine's” 
inability to throttle to a low speed and 
an unaccountable missing or skipping. 

Air-leaks diluting the gasoline vi 
pors are the foremost causes of irregu- 
lar action. Seldom does the air leal 


wu 


-apoeo Bus 
‘Aicleaks in the carburetor and the 
intake valves make the engine miso fire 


through a loose gasket, but the hol 
through which the stem of the throttle 
valve protrudes, due to wear, pro- 
vides an air leak that should be 
remedied. Take the lever off, bush the 
hole with the shell of a rifle cartridge 
orsimilar piece of tubing to keep the air 
penetrating at this point, Now re- 
move the intake valves, diseard the 
exhaust valves and use the intake 
valves in their place. Purchase new 
intake valves and if these do not fit the 
holes snugly, ream the extreme ends of, 
the valve guide and place a copper ot 
brass bushing at each end or entirely 
through if desired. 

Fit a small grease-cup and use a 
graphite grease, and the leakage of air 
at this place will be overcome. Re- 
move the piston-rings and fit new ones 
with lapped ends that will effectively 


stop all leaks at this place. The next 
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change is in the carburetor, which 
modification will vary with the differ- 
ent makes. To make the carburetor 
atomize the fuel better, it isnecessary 
to restrict the opening surrounding the 
spraying needle. 

In some carburetors a removable 
tube is used which can be taken out 
and bushed or given a heavy coating of 
solder to close the opening. The ob- 
ject is to narrow the opening and to 
give to the stream of entering air 
greater velocity. If the carburetor has 
no preheater, one should be added. 

With the carburetor removed, push 
the butterfly throttle valve to its 
closed position and note the small 
opening through which the engine gets 
its fuel, which will give you some idea 
of the importance of closing the small 
openings that give a combined area 
sufficient to dilute the mixture until it 
will not burn, which accounts for the 
skipping of the engine in many 
cases. —GEORGE LUERS, 


This Burning-Glass Is 
Piece of Ice 

UPPOSE you go fishing some cold 

day and find that you have no 


matehes with which to start a fire— 
what would you do? If you have a 


jackknife with you and can find a 


. 


piece of nice 
» clear ice about 

1 in. thiek and 
4 in, across, 
you need have 
no cause for 
worry. 

Carve out 
a roughly 
shaped double 
convex lens 
somewhat like 
thestyleshown 
in the sketch. 
‘Then rub it between the palms of the 
hands until the bodily heat melts away 
the roughness and it assumes a smooth 
surface on both sides similar to « 
glass lens. 

By focusing the rays of the sun on 
a bit of tinder, such as dry wood, 
pith, paper, ete., a flame ean soon be 
produced that only needs to be fanned 
earefully and fed with combustible 
material to yield a good fire. 

If it is desired to use this lens 
several times during the day, dip it 
in water occasionally, which will 
smooth it and form a new film of ice 
on its surface, thus keeping it up to 
size.—L. B. Ronnins, 


, 


Tce is as good as glass 
for making a burning 
alase in winter 


Cutting Wire to Length in 
the Lathe 


'HERE a great number of pieces 

of wire or small rod have to be 

cut to the same length, the work can 

be quickly and conveniently done in 
the lath 

‘Take a piece of brass or iron that 

will go into the tool-post and drill 
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Corrugated 
Lock-Washer 


6 Point Contact 


'HE Red Devil Cor- 
rugated Lock Washer 
has six points of contact. 
This means that it grips 
the nut with three times 
the number of points 
that other lock washers 
do. 
Furthermore, 1}¢ turns are 
required to loosen it, and a 
34 turn will loosen the 
usual lock washer. This 
means 667% greater effi- 
ciency. 
Extreme vibration will not 
loosen a Red Devil Lock 
Washer. 
Made of manganese steel, 
oil tempered, and with a 
blue gun metal finish. 
At your dealers or from us 
direct. 


‘Sample Assortment Retail Price 
‘No, 10330 in a bag, 3-16" to 5-8. 15e 
No.M0—40 “HH 20 
No.190-90 “ * # # 25 


Smith & Hemenway Co., Inc, 
264 Broadway New York City 
Factories, Irvington, N. J. 


Beoklet on request 


hole through it lengthwise that will 
just allow the wire to pass through 
without play. Clamp it in the tool- 
post parallel with the bed of the lathe. 
Put a small faceplate on the spindle 
nose and bolt a piece of square steel 
to it, allowing the steel to project a 
couple of inches beyond the rim. This 
isthe eutter. It should be bolted on at 


‘As the faceplate rotates, the cutter 
‘shears the wire in equal lengthe 


an angle, as shown in the accompany- 
ing illustration, and not on the radius, 
so that it will have a shearing action. 

Move the wire guide up until the 
cutter will just clear it when the lathe 
turns over. Push the wire through the 
guide to the required distance and 
the cutter will shear it off as the 
lathe turns, which it should do at slow 
speed—slow enough to give time to 
feed the wire between cuts. A simple 
stop can be rigged to govern the length 
to be cut off. HOWARD GREENE. 


One More Way of Testing 
Lathe Alinement 


GOOD test for the alinement of 

lathe centers may be made by the 
disk method. Use a perfectly flat 
disk of metal about 34 in. thick and in 
the center drill a very small hole— 
say1/16in, Make 
sure that the hole 
fs clean and that 
it is at right 


© angles to the sur- 
face. 

Put the disk 

ain ‘between the cen- 


ters and run the 
lathe. If thecen- 
ters are in line, 
the disk will run 
true. If they are out, the disk will 
wabble. 

In making this test, the centers 
themselves must be round and true. 


Af the disk wabbles 
the lathe-centers do 


Economical Fuel Bricks that 
May Be Recharged 


RDINARY building-bricks pro- 
vide a compact and economical 
source of heat for cooking. 

Merely allow the brick to soak up 
kerosene and the fuel is ready for use. 

‘These fuel bricks will burn several 
hours, and give out a strong heat. 

Do not re-charge the bricks until 
they have become quite cold, otherwise 
there will be waste through evapora- 
tion.—Gronce H. HoLbEN. 
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Soldering with the Aid of an 
Oil Lamp 


‘HE accompanying picture conveys 
a valuable suggestion to automo- 
bilists who often meet an emergency 
in which they have to solder the 
broken wires of their lighting or igni- 
tion circuits. The picture shows a 
simple method which may be easily 
and quickly improvised, provided the 
car is equipped with an oil lamp, such 
as is used in the parking li 
A baking-powder tin is "another 
essential requirement, Cut. several 
‘V-shaped slits in the edge at the open 
end and punch a few holes in the sides 
near the closed end. With a hammer 
indent the top so as to form a shallow 
dish, large enough to hold the solder 


souwte 


vowee oud 


Solder may be melted in an em 
indented bottom of a tin can aaa 


which is required for the work. Light 
the lamp, place the tin with the solder 
over it and in a few minutes the solder 
will be melted. ‘The wires are soldered 
by dipping the ends into the molten 
metal.—G. A, LUERS, 


An Emergency Repair to a 
Broken Pulley 


'T is a well known fact that the in- 
stant anything breaks is the time 
you need it most. 

‘One of our line-shaft pulleys broke 
suddenly and we were in a bad plight 
‘as we could not secure a pulley from 
any store in town, because it was 20-in, 
diameter, 6-in. face, and 2 15/16-in, 
bore, _ Some- 
thing had to 
be done or a 
machine would 
go out of com- 
mission, a line 
of them in fact, 
all driven from 
this. line-shaft. 

How we got 
out of this diffi- 
culty is shown 
by the illustra 
tion. We asked 
our pattern- 
makers to saw 
us twelve sec- 
tions as shown, each section out of 
3-in. thick lumber. These were all 
nailed together and a belt bound 
around the outside of the make-shift 
pulley. Next we fastened two collars 
with a2 15/16-in. bore on each end, 
then cut the right size of keyway. 


This one 
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Equip the Laundry-Bench | 
with Rollers | 


‘HE accompanying sketch shows an 

improvement which may be added | 
to benches of all kinds; but more es- 
pecially to benches used in the laundry. 
Some washing-machines do not have 
‘a swinging wringer, and a bench of this | 
kind will save much lifting, and is so | 
inexpensive to make, that every home | 


‘This taundry-bench can be made 
movable or stationary, as it may be 
needed. 


laundry should have one. A short pull 
on the rope until the knot catches in 
the slotted hole at the end of the 
bench puts the bench on rollers and a 
heavy load can be moved surprisingly 
easy. 

‘When a solid, immovable bench is 
desired, the rope is released, and the 
logs rest firmly on the floor, for the | 
weight causes the rollers to move up, 
as is shown by the dotted lines. Four 
casters, two pairs of ordinary strap 
hinges, and the necessary lumber is | 
all the material required to make | 
fone of these time- and labor-saving | 
articles.—ARTHUR M. HAHN. 


Put Snap-Hooks on Your 
Clothes-Hangers 


Uses they are carefully handled 
‘and properly shaped, clothes 

hangers will often become dislodged 

and slip off the pole or line to which | 
they are hooked. A snap-hook, which | 
you can easily make from a piece of | 
‘spring metal, strong enough to support | 


Snap-hooks like this make your 
clotherhangers a great deal 
more efficient 


the weight of a coat or suit, will pre- 
vent the hanger from slipping off from 
its support. 

‘Take a piece of spring metal, either 
iron or brass, heat it to take out its 
temper, then bend it as shown in the | 
accompanying illustration. Also drill | 
ahole in the straight part which forms 
the base of the hook. Reheat the 
shaped metal and restore its springi- 
ness by quenching it in oil. It will 
then be ready to be fastened to the 
hanger.—H. E. MENDE. ' 
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With the OTTAWA Log Saw. Have 
plenty of fuel for yourself and to sell. 
Make $300 to $500 a month as others are do- 
ing. All done without hard work. You sit 
and rest while the OTTAWA does the hard 
work of sawing. Cuts mine props, railroad 
ties, fence posts, shingle timber, stave bolts 
and ice. When not sawing, engine runs belt 

machinery. Get Big Special Offer Now—Lowest 

Factory Price—Less than Wholesale. 


OTTAWA [OG SAW 


‘Cuts Down Treos—Saws Logs By Power 


Pulls Over 4 H-P. 3), sisiso| 

‘makes 310 Sew Cutaa Minate—over S each second. We 
100 pounds ess than any other &cycle log saw built, Easiest 
fo move and operate of all log saws, Counter Balanced 
‘Crank Shalt eliminates vibration, incr nes power and saves ee 
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Be a Trained Man—The M. S. A. S. Kind 


MAKE $500 A MONTH AND MORE 
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DETROIT 


MICHIGAN STATE AUTO ScnooL 


“The Detroit Auto ool” —1h the Heart of the Auto ind 


581 Auto Bullaing 
729 Wooawara Ave. 


UnpaRrK is used on numerous 
articles, of which the follow- 
ing are the most important 
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Radium Luminous 
Material 


“T want that on mine” 


A tiny Us locator safeguards you in the worried, hurried 
moments of a utidnight emergency, The value of UNDARK as a 
safety factor has been established as vitally important, UNDAKK 
provides protection against many dancers. 

(On electric switch buttons, pull-chain pendants and door locks, 
it guides you unerringly even in utter darkness. 

‘Usoark on. wateh and clock dials is a convenience that everyone 
recognizes. The time is not far distant when most every dial will 
be given this 24-hour serviceability. 

UNDARK doesn’t get dark in the dark 

It eg real radium and keeps glowing for years, and the 
name UNDaRx is trade-marked, as a uniform quality guide to both 
manufacturers and consumers. 

We are miners and refiners of radium-bearing ore, the pioni 
manufacturers of radium luminous material in this country and 
the largest in the world. 

Upanx can be successfully applied by manufacturers in their 
own plants It is a simple process. We will instruct operators 
and organize the work for you. Write for details, 

If you are interesied in seeing how UNDARK cam be 

‘applied, oe will send you a Tryout st for $3.00, 1 

‘Srting, sate lass of ork 


which you want f 
RADIUM LUMINOUS M. 


RIAL CORPORATIO? 


58 Pine Street, New York City 
Factories: Orange, N. J." Mines: Colorado and Utah 


Just What I Want” 


(O matter where you live or where you travel, it will be easy to get 

Colgate’s “Handy Grip" aad “Refill” Shaving Stick. Even in the 
little out of the way town, the general storekeeper will be ready to supply 
your demand for a “Handy Grip.” 


Interested in mechanics, you will appreciate this inge 
ous device. The base of the sosp itself is threade 
It thus screws into thy al “Handy Grip.” When t 
soap finally wears down you unscrew the stub, and screw in 
a “Refill” 


Then mount the stub on the top of the “Refill and you 


like putting a new electric bulb in a socket. 


get a fifth or a sixth more usable soap~no waste 


The lather works up easily and quickly under the brush 


when you use Colgate’s. It requires no musay rubbing in 
with the fingers. It softens the beard immediately, making your razor 
work smoothly. We took th of shaving away back in 1903 
and were the original advisers of this helpful method 


rub ou 


Your face will have to last you all your life. Treat it kindly by shav 
ing with Col 


te's—for sale everywhere. 


COLGATE & Co. Ba 1506 NEW YORK 
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